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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an easily 
synthesizable new material having high charge mobility, 
good processability and improved oxidation stability and 
useful as a semiconductor or a charge transfer 
substance, a synthetic pathway for the production of the 
oligomer and polymer of the present invention to give 
high regioregularity and an advantageous use of the 
monomer, oligomer and polymer including the oxidatively 

or reductively doped form. J D _ cr _ CF _{ tr-ar^ce % { a )J i 

SOLUTION: The present invention relates to a new 

mono, oligo and polydifluorovinyl (hetero)arylenes 

containing one or more the same or different repeating 

units expressed by formula I (the definitions of D, D', Ar, 

(a) and (b) are shown in Claim 1 of the specification). 

The invention further relates to a method for the 

synthesis of the compound and the use of the compound 

as a semiconductor, a charge transfer substance and 

various applications of the substances. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]It is a monomer, oligomer, and polymer including one or two repeating units or more 
which are the same or are different, and is the formula I. [Formula 1] 

D — CF~CF — {—At — CF—CF ) a ( P' ) b ] I 

Inside of formula, D, and D' is the following formulas 1-4 mutual independently. [Formula 2] 





Come out, are a basis expressed and R and R , It is the straight chain shape, the letter of 
branching, or annular alkyl which has halogen and 1 -20 C atoms independently mutually, or these 
are unsubstituted — F, CI, Br, I, -CN, and/or -OH — 1 substitution — or it being many replaced 
and, These one or two CH 2 groups or more which do not adjoin, So that O and/or S atom may 

not couple directly mutually independently in each case, -0~, -S-, -NH-, -NR°- -SiR°R 00 -, - 
CO-, -COO-, -OCO-, -OCO-O- -S-CO-, - It can be replaced by CO-S-, -CH=CH- or - 

C**C-, Or are the aryl or heteroaryl replaced arbitrarily, or either R 1 or R 2 is H, and again R° 

and R 00 , Mutually, independently, are the alkyl which has H or 1-12 C atoms, and Ar by basis R 1 
arbitrarily defined as F, CI, and/or a front 1 substitution or monocyclic [ which is many replaced 
and has C atom up to 25 pieces / divalent ], the monomer, oligomer, and polymer which it is 2 
cyclic, tricyclic aromatic series, or a complex aromatic group, and it can contain a condensed 
ring again, and include said one or two repeating units or more which are come out of and 
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expressed, and which are the same or are different a and whose b are 0 or 1 independently 
mutually. 

[Claim 2]The monomer according to claim 1 which contains further at least one reactant group in 
which a polymerization or crosslinking reaction is possible, oligomer, and polymer. 
[Claim 3]The monomer according to claim 1 or 2 which is meso gene nature or liquid crystallinity, 
oligomer, and polymer. 

[Claim 4]The oligomer according to any one of claims 1 to 3 and polymer which are the repeating 
units as which at least one of them is expressed in the formula I including at least two repeating 
units. 

[Claim 5]It is the monomer according to any one of claims 1 to 4, oligomer, and polymer, and is 
the formula II. [Formula 3] 

R 5 — j— P— CF^CF— (-Ar— CF-CF ) a ( P" ) b ] n R* 



II 



Are D, D', and as having defined Ar, a, and b in the formula I among a formula, and n, Are an 

integer of 1-5000 and mutually R 5 and R 6 independently H, halogen, Sn(R°) 3 . or — or it is 

unsubstituted — F, CI, Br, I, -CN, and/or -OH — 1 substitution — or it can be many replaced. 
In [ are the straight chain shape, the letter of branching, or annular alkyl which has 1-20 C 
atoms, and ] each case one or two CH 2 groups or more which do not adjoin, Mutually, 

independently, so that O and/or S atom may not couple directly mutually, -0-, -S-, -NH-, - 

NR°- -SiR°R 00 -, - CO- -COO- -OCO- -OCO-O- -S-CO-, - It can be replaced by CO-S-, - 
CH=CH- or -C**C- Or are the aryl or heteroaryl replaced arbitrarily, or P-Sp-X is shown, and 
P, Can polymerize, or are a reactant group, and Sp is a spacer group or a single bond, and X -O- 

-S-, -OCH 2 - -CH 2 0- -CO- - COO- -OCO- -OCO-O- -CO-NR 0 -, - Are NR°-CO- - 

OCH 2 - -CH 2 0- -SCH 2 - -CH 2 S- -CH=CH-COO- -OOC-CH=CH- or a single bond, and here, 

R° and R 00 are as having defined claim 1, and and here, or [ that repeating unit-[-D-CF=CF-(Ar- 
CF=CF) a ~(D ) fc]" is same ] — or said monomer which can differ and which is ** chosen, 

oligomer, and polymer. 

[Claim 6]It is a monomer, oligomer, and polymer given in either of claims 5, and they are the 
following formulas 111 -II 6. [Formula 4] 



R^— D — CF~CF-|j^D r — R 6 

R^-^-D— CF=CF— D'-^-R 6 

R^-j— D—CF=CF— Ar— CF^CF-^— R 6 

r3~|~-D— CF=CF— At— CF=CF-j^-D'— R 6 



R*- 



— D— CF=CF— Ar— CF=CF — D 1 — I — R 6 

Jn 



111 



II2 



II3 



H4 



115 



116 



Said monomer which D, D\ and Ar are as having defined the formula I among a formula, and is as 
having defined R 5 , R 6 , and n in the formula II and which is ** chosen, oligomer, and polymer. 
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[Claim 7]The monomer according to any one of claims 1 to 6 which has one of the meanings of D 
which Ar showed in the formula I, and D\ oligomer, and polymer. 

[Claim 8]The monomer according to any one of claims 1 to 7 in which D' has the same meaning 
as D, oligomer, and polymer. 

[Claim 9]The monomer according to any one of claims 5 to 8 which is as both R 5 , and Rboth 
[ one side or ] having shown P-Sp-X, and having defined P, Sp, and X in claim 5 here, oligomer, 
and polymer. 

[Claim 10]It is the monomer according to any one of claims 5 to 9, oligomer, and polymer, and P 
is CH 2 =CW 1 -COO. - [Formula 5] 

<!> 

W 2 HC — CH- , w 2 -^* 0 ^- 0 ", 

CH 2 =CW 2 -(0) k1 - CH 3 -CH=CH-0- HO-CW 2 W 3 -, HS-CW 2 W 3 -, HW 2 N- HO-CW 2 W 3 -NH- 

CH 2 =CW 1 -CO-NH- CH 2 =CH-(COO) k1 -Phe-(0) k2 ~ It is chosen from Phe-CH=CH- HOOC-, 

OCN-, and W 4 W 5 W 6 Si- and W 1 , Are H, CI, CN, phenyl, or 1-5 C atoms the alkyl which it has 
especially H, CI, or CH 3 , and W 2 and W 3 , Mutually, independently, are H or 1-5 C atoms the alkyl 

which it has especially methyl, ethyl, or n- propyl, and W 4 , W 5 , and W 6 , Said monomer whose Phe 
are the oxa alkyl or oxa carbonyl alkyl which has CI and 1-5 C atoms independently mutually, and 
is 1 ,4-phenyIene and and whose k 2 are 0 or 1 independently mutually, oligomer, and polymer. 

[Claim 1 1]The monomer according to any one of claims 5 to 8 which has one of the meanings of 

ice o 

R which R and R° show to claim 1, and R , oligomer, and polymer. 

[Claim 12]The monomer according to any one of claims 5 to 11 whose n is an integer of 1-15, 
oligomer, and polymer. 

[Claim 13]. Are the liquid crystal material which can polymerize and a basis in which at least one 
polymerization is possible is included. Including arbitrarily a compound in which one sort or two 
sorts or more of monomers according to any one of claims 1 to 12, oligomer or polymer and one 
sort, or two sorts or more of other polymerizations are possible here, A liquid crystal material 
which said at least one sort of monomers, oligomer and polymer, and/or a compound in which 
other polymerizations are possible can polymerize [ which is meso gene nature or liquid 
crystallinity / said ]. 

[Claim 14]An anisotropy polymer film which has the charge transfer characteristic which fixes 
the state where aligned macroscopically in a liquid crystal phase in uniform orientation, 
polymerized or constructed the bridge, and orientation was carried out, and which is obtained 
from a liquid crystal material in which the polymerization according to claim 13 is possible. 
[Claim 15]By the polymerization of one sort or two sorts or more of monomers according to 
claim 1 to 13, oligomer, or material that can be polymerized. Or arbitrarily one sort or two sorts 
or more of monomers according to claim 1 to 13, oligomer, or material that can be polymerized 
with one sort, the meso gene nature of two or more sorts of additions, or non-meso gene nature 
comonomer. A side chain liquid crystal polymer obtained by carrying out a graft to polymer 
backbone in a polymerization similar reaction. 

[Claim 16]The monomer according to any one of claims 1 to 12, oligomer, and polymer, It is use 
of material in which the polymerization according to claim 13 is possible, or the polymer 
according to claim 14 or 15, As a field effect transistor (FET), for example, a thin film transistor 
in flat-panel display application, in parts of an integrated circuit, [ electrooptic / optical and / 
or ] [ in / an electronic device ] Or use as a semiconductor or charge transfer material to an 
electric wave method recognition (RFID) card and organic light emitting diode (OLED) application, 
an electroluminescent display device, a back light, optical electrification, a sensor device, or an 
electro photography type device. 

[Claim 17]One sort or two sorts or more of monomers according to any one of claims 1 to 12, . 
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Oligomer or polymer, material in which the polymerization according to claim 13 is possible, or 
the polymer according to claim 14 or 15 is included. A field effect transistor (FET), OLED, an 
electroluminescent device, a RFID card, a back light, optical electrification, a sensor device, or 
an electro photography type storage device. 

[Claim 18]Security marking or a device containing one sort or two sorts or more of monomers 
according to claim 1 to 12, oligomer or polymer, material in which the polymerization according to 
claim 13 is possible, the polymer according to claim 14 or 15, FET according to claim 17, or a 
RFID card. 

[Claim 19]The monomer according to any one of claims 1 to 15 which is doped oxidatively or 
reductively and forms a conductive ionicity kind, oligomer and polymer, material, or a polymer 
film. 

[Claim 20]A conductive substrate or a pattern for an electric charge pouring layer, a flattening 
layer, an antistatic film, electronic application, or flat-panel displays containing the monomer 
according to claim 1 9, oligomer or polymer, material, or polymer. 
[Claim 21]The formula HI [Formula 6] 
*+D-CF=CF4 ;r * „, 

D is as having defined the formula I among a formula, and m is how to form oligomer or polymer 
which is an integer of >=2 and which comes out and includes the repeating unit expressed — the 
formula IV [Formula 7] 

M— D— CF=CF— Hal IV 

D is as having defined the formula III among a formula, and M, said method of being Li, ZnHal', or 

MgHal 7 and including that Hal and Hal' processes the solution of each other which is CI or Br 

independently and which comes out and contains the organic metallic compound expressed by 

nickel or a palladium catalyst. 

[Claim 22]The formula IV [Formula 8] 

M-D— CF^CF— Hal IV 

the organic metallic compound which is as having defined M, D, and Hal in claim 20 among a 
formula and which is come out of and expressed — the formula V[Formula 9] 
H— D— CF=CF— Hal V 

among a formula, D and Hal are formed by lithiation of a compound which is as having defined 
the formula IV and which is come out of and expressed, and M is ZnHal' or MgHal' and here, The 
method according to claim 21 of obtaining the compound which processes the obtained 
intermediate by ZnHal' 2 or MgHal' 2 , respectively, and is expressed with the formula IV when Hal' 

is as having defined claim 20 by double decomposition. 

[Claim 23]It is a type VI about a compound which is the method according to claim 22 and is 

expressed with the formula V. [Formula 10] 

H — D — Hal" VI 

a Grignard reagent or an organic lithium reagent which D is as having defined the formula V 
among a formula, and Hal" formed each Grignard reagent or an organic lithium reagent of a 
compound come out of and expressed which is CI or Br, and was b obtained — the formula VII 
[Formula 1 1] 

F v Hal VII 



said method of compounding among a formula, when Hal makes it react to the trifluoro halo 
ethylene which is as having defined the formula V and which is come out of and expressed. 
[Claim 24]D is the formula 1. [Formula 12] 
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1 



R and are as having defined claim 1 among a formula, the method according to any one of 
claims 21 to 23 of being substitution thiophenylene which is the organic metallic compound and 
nonresponsiveness which are expressed with the formula IV of a statement to a Grignard 
reagent according to claim 23 and claims 21 and 22 and which is come out of and expressed. 
[Claim 25]The formula V [Formula 13] 
H— D— CF=CF— Hal V 

the compound whose D is as having defined claim 1 among a formula, whose Hal is CI or Br and 
which is come out of and expressed. 



[Translation done.] 
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1 



5$«K R- 1 &4VR 2 i4. m&B 1 izii \ vcte&LizM 

K>x'foK). m<m 2 3 tciatto^ y -^-/naas a t/ 

H— D— CF=CF— Hal 

a 1 {±. CI ifctiB rTJS, ■CSftSfl.fc'ftteft. 
[0001] 

y. m-i?nw&:WiM l m®t5£vmj}&.# v ~?-y 4 n,j* 

[0002] 

^X^feit^firWSfl^fciRh^^X^ (OFET) 

a izn if h w k> m tm^za tt & wawr r y^-^a 

[0003] icOr^XOtttm. 

«H4 (>1X1 0- 3 cm2 V- i s-i ) £*L&tt 
*U«r&*v*. 3 fete, IWktciOs ITLtfV^x 

&mzw**M>* ¥&mmmtf. iMb{c«LTjfc«« 

[ 0 0 0 4 ] O F ETfflO^nSWrpffi^NWcT** £ 

#^«2#rs] . name i vmmt vxmmz-tfc 



m%m2 1 tj«t v 2 2 tdstt^ i v-esisft&w^ 

v yxfo h . mem 2 iTHfrlzsffiwjj 

[f»*^2 5 ] 5SV 
[•ffcl 3] 

V 

BStteii, iM< l cm 2 v- i s - i *jBi*fi#^r 
»tt*J«J:tf 1 06 J:"5*#v\ fl6ftTi«v^«atty/* 

[0005] — ftWC s JKy ( 3 -T/K;Vft7x 

V) f4. &#$*u£*Mtt£^U jnxstiT^mrn^ 
^m.wthmw.x-h &zbtFv%&. 3 - r/i^ 
;ua^*4. 2ne>m%:&mft*???&#V'?-m*iz 
mx-t&zbwx'zz ■. w&&& <ht) sfcttjuroas 

^(HH) . iftg&I^:*l^'.x7y^4Mregioregu 
larity) {4, ttZtUtmXiSZVX&fcZIVfcmmm 

[##*«3. 4. 5#JB] . L*>U jKU (3-T/P 
^f/W7xy) {4. itKWffivw^-y-ffcjKTVv-v^ 
£^ru &fsL*X'\ i -vyyzti<&t^ [##£it6# 

fig] . 

[00 06] sfcjKU (3-^^;^ 

^7i» {4. 1X10-5—4. 5xl0-2cm2 

m%*y/*yit (10-ion sr*-r^ii:*^ 

S^TV^S [#«JdK7«B] . 7 vmikZtititfV 
(T/WWxy) {4. L. RobitaillefciVM. Le 
clerct X *)Wl^tvk [##Xtt8#!H] . jK'J [3 
- (b'Jf*7;^Dy-;i/) f-3f7xy] (4, jj-^^ 
7;W3j-a b )V^yt,zwmxfo hz\k tfM.& $ UK . Lfr 
L. Z<VT)V*}imm kttMLX, 

[0007]*'; (p-7x-^yb'^y) (pp 

V) {4. S. Doi et al.fci <5Sf^§^ [##XW:9# 

tfmmztitz. %t>lz. st*y (f-x^b^i^y) (p 

TV) (4. ITOJifcjEJL»«tmi:<0ia<0JWttJifc 

Lximztitz. 

[0 0 08] *y (2, 5-fx-i/yt'^i/y) (p 

TV) {4. Ilh^yy'X^ (TFT) (CiottS^* 

at»(t^ c##3t«i o#B3] . *ryv- 

g#J4. ^tttt-fcO. UttPRKTftO, «-5T^Tj»tt 
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[0009] «r^^U V-7 4 Wfiftll: LT 
tfWTS. tMSh^^yX^ (FET) CDWMte. 



US 5,892.244fc:SBtt§*rO>4 2] . 

HK14] 



CH=CH-}^-* 



[OOlOlSDILtfifcU, 
[ftl 5] 



CO 




trtfc&«tfiJ:tWyv-tt. WO 96/21659 [##3011 
3] fcWSSfVO^. •fb^Wfcj;V"« 

mt¥A Y- (LED) fciJltSfiM**. Kfi^£>ft.T 

[OOllliK'J ( 3 - Hf^fxzi^yh-ky) 
(PDDTV) {4, ffi&ttmttagfefttt. 
R.D. McCulloughfcilXR.S. Loewefci y§fS£$*li£ 
[IMTCdRl 1#M] . ^-y?(Heck)»&fcJ:S«Jftfc 
±0, u^-fK*?-^PDDTvmii > -Xf" 
4 l^(SUlle)£#(Cj: 0 , ^3r< t 9 Q%V&*V*f 

[00 12]sKU (2, 

» (DSmt. A. B. Shtrarev&ilKZ. Chvatalfc: J: 9 
SBKStLTV^ [##S3K14«K] . 2, 

ycOF-l, 3-^> f X^«J:f f F-X.f-W>-i;<7)S: 

[£16] 



CF=CF-CF=Cf4~ jsj;tJ6 



-[-C3— CF=CF-|- 



s 



[00 13] 2, 5-fX-Py-F-Xf-l/yfl 
F - 7? btiMLX, x-T-;Wvco 

fH^nsefciSLfc. -wa^jaare** (e, e> 

-2, 5-h'X[2-(2-fX-;H-l, 2-^7 
[ 0 0 1 4 ] GB 2303633J4. 7 -/St^i^t^M-n 

E^cot*^ y ^ >«^«*«^-* r u t'^i/ v 

£fc**IBtt3:fVOVb. £<OlS*, £ix£>cO*M£flft 
JB* fcH«F81WB fc tT»A-r I. Z\tlZ£Z, LED 

[00 15] 

wmtSLh Lxm^htz^w^Mm^m-h £ t 

J: t^sK y v-cT^JSrffiffl nmth . *^Bjofifi 
[00 16] 

~3<mffi&^S~?-. * y rfv-fc J; y "7- SrStt 
-T S <! J: 0 £ 5&«T'^ & £ fc £ jiffi Lfc . 
[0017] 20<0«j««a(fctt*7y«IK«»*. t* 

-tt, HRWt=, P T vmifo t itm LXMjzUzWtfk 
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■t. 

[0018] mcowmmtim* 9 > 7 vjwk^** 
[0019] ^mcomcowiMz. lo^/d^^ih 

tx. ^^mKQ&^manwftmim-vxjyz 
[0020] ^mmmL^mmt. *wmKm>&* y 

[0021] ^Hj^oH^i, IWb»fc:4fcttJi7C 

[0022] ^m^mmmi. n^^Lmbxm 

[0023] mmcojm 
mm rw.M&&tzte*vy>vmm\ ttzit 

a. ^v^na4^(i7-vx^sco^y^>tta, w-fe 
* tea *t»tm* fcti 

. * y yy&mz&tsit&mt tz \m 



4. 

[ 0 0 2 4 ] ffllS rfi^.'smfc j }i % S-^MJEE, MUX 
7 v#/M44 fcfcM * MESSM*. fiWin* fctiii 
^KW^r * - b &<ft:^»4fc{a» s *3<t 

Jnfc J; 9 ^'9 7 h Sftl. i btfT% &RKSffcft£*4fc 

t±-?7-f;^, m/i,z3a?mM±.$. fd± 2 mmmn 
[0025] wmwm 

♦ISDHA, 'J?&<bt> l^cr>i?y )V^u\l—iV- Cvr 

{42«JiLhw ; eyv- > jj-yrfv-i/uiiKUv-** 

[0026] *^HJ{4$ *?|HJcr)^:y v- s U 

Mz&ii&^mfotttz-mmmm'&b lx, 
mx.i$$mmmm&. mfm&hjyvx? cfe 

(RFID)H, feit^firaB^^^-H (OLE 
D) 77'Jt-y3y, ll/^bW^^-feyhf-fX 

fVS^ X CO 46co^»«14gp n a n ^ ft £ ffiffl ^Rlf I. . 
[0027] a(^6WJ4S *»HJO 1 84^ii2S 

jjLhco^yv-. y 4 £ y v- . m 
tifmmms&co&shb tx. 777 h^furi/ 

-f 77 'jy-yg y(Ci3 W4IWR h 9 y^*X ^ i; LT . 
*>4v^«S05r3*B» (RF I D) *LtetJtt4WB»« 
b^yisX? (FET) , OLED, Xl^^hn;k5^- 
-tyby-'JUX^ RF I Dft, ^*»/^7>f K 7feS*4 

x\,zmt&* 

[0028] $ ^{z. Zii^fdkWm 1 « 

4^{i2aJjUic7) ; &y'7-. jj-y^v— 4fcHSK9v 

fi-^¥fli^r*m, df'j7-7^^, FETiJfctt 
RFIDft&#tf. •fe^j.y-r^--7-=3r>'^'4fe(i7 ;f 

7vmzh'-t°y^tix. mm&J xy&mzmmL 

[0029] § fefc, ^BJJeo^E 77-, jj- 
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[oosoi^gg^PM 

[ftl7] 



"D — CF— CF — (— Ar — CF— CF ) a ( D' ) b j I 



^tf. D, D' {4, SW^iiUiLT. J21T*>3*1~4 





[0031] Ri s R 2 (1 K^tzm&LX. ^oy 
V. £\ F, C 1 s Br, I, -CN&4 

L&VU 3 -O-, -S-, -NH-, - 
NRO -S i R° R° o - s -CO-. -COO 

-OCO-, -oco-o-, -S-CO-, -C 
O-S-, -CH=CH-^«i-C = C-t;j;i91i 

R 2 O— #{4. * fc 0 , 

[0 0 3 2] R° tJitfRO 0 14, SV^tm&LT, H 
ifctt 1 - 1 imeiCmFt^-thTlVSdVXfo K> , A 

1 -c— wi4/£j±^irai$*iTv^, 2 5fia4-c-«ocM 



#*-C#. a. b{4, SV^tCjfcSlLT0*fcl41*e**. 
[0033] ^S&HjfcD^y v-. 3fy rfV-fciWJ 
H0Jic9:t y =f7-:fc 4 tfcK 'J V- N #£5$ 1 fcfcvvc D 

[0034] #* U>3k B8lftfc4l«C 

Sr. Huiai5 4VOT<05tfcWLTia«rr-l»<, Dtsitf/ 
4fcf4D' tfOff * UV^SWai. 5$l*5J:tf2T*3*t4 

f * 7 * yfeii^m/f * 7 s . Sit 

*fcttR 2 {4. 3i?4L<i4. HI47t(42fflJiLh<OHJK 

**&R4fcl±»ttc 1 _ 2 o 7VWfA\ c 2 _ 2 0 T)V 
C 2 - 2 o TVMf— ;K Ci-20 TA-n^f 
C ! _ 2 o -r/K C j _ 2 o ixf;K C 

i _ 2 o rS^SfcliF-C**. ffi#>T04L<J4, R 
i HifcttFT&O. fc4t>"/4«4R2 {4, 1~ 
1 2fl0Cflt?t:rt- &fem®.T)V*H'X'b*). ZZ 
X\ l«*fcJ42ffleUi<OHK^t±» 7v*t£j:>5a« 

[0035] mks, D* {4. D^>mm<mm:is 

1*14, d. D' fcovvt^ftfc&co-e&S. ^'7/^ 
nb'^yf f ^^-CF = CF-{4. »4L<H E 
4^(4 N 9 yxBViZ^-f& „ #t»4LV^{4, 
4fc{4^KJS* f nr«g^r^< i: i> 1 -POKlEtt«*-ir 

tf. jHWOTy?-, Try^rv-fcit/^yv-f?) 
[0036]$ fete 4 lv^{4. *vyy&&tzim 

MMEXfo h . ^SSfflO* 77-, jj- y rf v- is 4 ^ y 



R. 5 -]— D— CF=CF— (~Ar- CF: 

D, D' , Ar, aiii^bll aSlKtJWCjg 
fcUfciEO-CfcO* nfcfc, l~5OOO«SSt*0, 
R5 *jJ;tfR« SV^feifcfeLT, H, AnfV, S 
n (RO ) 3 jfcfcti, F.CUB 
r, I „ -CN^WSitli-OHfciO-Iit^ 

\tsm.^-ws\^zmm^L^xo\,z^ -o-, -s 

-, -NH-, -NRO -SiROROO-, -C 
O-, -COO-, -OCO-, -OCO-O-, -S 
-CO-, -CO-S-, -CH = CH-£?tJ±-C = 

c-izziowmztix^&zb&x**, $> h \ Am. mz 

fct4P-Sp-X£jSU 

[00 38] P{4, Ml^Tfgft, 4fcliRj6tt**C» 

o . spit x^— r- M*maafX'*> o , « ± v 

Xf4, -O-, -S-„ -OCH 2 -CH 2 O-, 
-CO-, -COO-, -OCO- -oco-o-, 
-CO-NRO -, -NRO -CO-, -OCH 2 ~, 
-CH 2 O-, -SCH 2 -, -CH 2 S-, -CH = 
CH-COO-, -OOC-CH = CH-*fc«*Jfr& 

•c*>o, r° fciVR° ° «±, wtgnLjta 
o-c&y, iut^ri-e, ^OjiLma- h-d-cf 

= CF- (Ar-CF = CF) a — ( D ' ) b ] -{4, 

H— x-fo h fr& x. liiKr 4 i t **r # s , rats ti h * 
[0039] ^mwr>^) zfV—tSXX/tfV v— tctsft 

KOjKUWa- [-D-CF = CF- (Ar-CF 
= CF ) a — ( D ' ) b ] -{4, 1Bfc^*t*«^(=tt 

SWcSifciLT, *y=fv-£fcii>Kyv--2&J, <r> 
£tdm%&UK>MLmiil- [-D-CF=CF- (A 
r-CF=CF) a — ( D ' ) b ] -ZStSZtWX'% 

^-j^tAKu^-fi, Mz.i$. -mm-D-cF 

= CF— Ai — CF = CF— (D' ) b — ( D ' ) b - 
CF = CF-Ar-CF = CF-D-CD«fc d&^&y^— 

ilf-D-CF = CF-Ar-CF = CF- (D' ) b 
— D — CF = CF— Ai — CF = CF— (D' ) b -CO 

Mi.{f-D-CF = CF-D-CF = CF-Ar-CF 
= CF— Ai — CF = CF— (D' ) b - (D' ) b - 

S^jKUv— fcitfruKU v-fc-fr*, £<IT\ *- 
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[0037] #fc*f £ LvvoJi, * I I 
[•rtU9] 

D-CF = CF-, -Ar-CF=CF-JJi;y'-D' 

[0040] Wcff * U^OJi, Jh^'Jv-?** . 
§65r4#*U*Z)fctf>«, lo*fctt2oJ2U:<0|§i5 
Ilffi- [-D-CF = CF- (Ar-CF = CF) 
a - <D' ) b ] - (*f. a = 1 J:^b = 0-C*&) 

Sfe=5r4*4Uvottf5li. lr?4/sli2r?ELii<!afti5 
iitmfif- [-D-CF = CF- (Ar-CF = CF) 
a — ( D ' ) b ] - a=0fcJ:t/b = 0T& 

»DiIU¥ffi- [~D-CF = CF- (Ar-CF = C 
F ) a — ( D ' ) b ] - (5$4>, a = b = lTAi) * 

[0041] Sfe*4»*UvO<><0(4. -ntfUO 
±Z\^fficX'hZ>. -n#2~ 5 000, #fc3 0~l 
oooosasrc**. -n*i, 2~5<0»C&4, - 
nfr", 1~1 5«[tl>l R 5 £5J:t/R 6 O — ~}5£ 
JtJiM^'P-Sp-XSr^-r, -nfr', 2 — 5000 
<7)»C£>D, R 5 fcit/R 6 Ri cr>MMc01r>& 
flrfS , -^«j6*3 0 0 0 0 — 300000 ^4 , 

[0 04 2] -Ri , R2*«, fflRfcHB4fctt2ffiia 
icoy-y^S^-Ca^StL^C! ~C 2 o 77l^K C 

t ~c 2 o T/J^— /K c t ~c 2 o r;^— c t 
~c 2 o T;W3df>-, d ~c 2 o f-^-x— f;w, c t 
~c 2 o >-y/K c t ~c 2 0 x^f;K c, ~c 2 0 

TSy, C t ~C 2 o 

m^KtzT y ->U£ fctiyvrnr y -;W*^SiR§ixT 
V^, -RS fcitfRS H, Anyy, 
*fct42«J^(07y*K^ > CaHjlStultC 1 ~C 2 0 

r;^;P, Ci ~c 2 0 r;^-;i^, Cj — c 2 0 T>\> 

^-;K Ci-C 20 T/k^x, C a ~C 2 o f-^-x 
— 7VK Cj ~C 2 o i^y;K c, ~c 2 o xx^;K 
c, ~c 2 o rsy, c a ~c 2 o 7;worwii 

i VffiKfc: Wil§*ut T y — ^* itH^n r 'J 

t ~c 2 0 r;W3^^*»feaB?SiiT^*, 
[0 04 3] -Ar*f, DiJit^D' 
C01^2r*-ri>, — D ' DfcR— 
-n=l*jJ:Ufa = b = 0<0»£fc:li, RSfcil/Re 
^^•<fc^l-o^, HfcJiM^-?., — R 1 fcilA'RS 

ii, ftic, Hfcid»Srft, — cf = cf-(4, mm- 
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[0044] 2[s5M8<offlfiO»4 U4Dtttt±, * V^>tt 

»tcio4fcti2oJ^tf«^-TfriB!Srat*tf*><0 
KH-ft. £0?47aafeTff*uvHflfi. Si i 
ntts i~i sosare&o, Rstsxv/t 

fzUK^it, P-Sp-X*^t) TH^ftWy?- 
[0 0 4 5] £*i6<0*mtt. J8WlO*ife{= 

*r U v- y * /kA £ft & £ b tfX'% h . 
[0 0 4 6] *Wfi««*Wflr*yv- s *U 

*r , »ft*PM»£8tis-r 4 3&»* Jt liingjrt- * - 1 
«re&4. 

[0047] m-ox. *?mcDmcr>Emiz. t *> 
< i: *> i a^a^fg^y v-. * u =re-tji v# 

U v-tj «fctf/4 fcti^fi^gtifc-ffc^*^ y V ^ 

[0048] Wfc#4 tVXDW. *7f -f «y iff/ 

4fciixy;?-r4 y?ffi&1T^£SHWm , e*-&. FE 
ttt v dr- a ywtetbtz s w?f<7 y *m#*t# 

CJF4U*. OLEDr7'Jy--yg VOJti6(C. *V 
T" f -v f&tzteXXfr- 4 v 9mmt>K Wfc#4 U\ 

[0049] *mt<m<ommi. immz&^xgM 



[0050] *m&m<vwimz. m&*Mm&m 

ftfcSUIiWtttfyv- (sclcp) 
«Mr*fc0:RJi6tt*T*4 „ SI IT*$:H41«4*: 

tt28i2UL«o*yv-*4v*ttsi i-csiSiisia* 

[005 1 ] *fMH<Ofl&coftft(i. R 5 J3J;t/R6 co- 

i «4 fzit 2 «J3Ubco* y v-£> ^ v ^itwrtcjai uat 
»m&*ft»£fta» ^ s 1 84 fet± 2 am±^jtip« 
y y yytt4fcii#M yyyttnt/v-t^i^i 
feia^H«K*Bfc: i D#6*i4 sclcp fcWf-* . 

[0052] f^tttw, mffim^-y-xttzx 

tixm* MIMiK'J^-ifcttadfjv- (scl 
CP) (J, Jt*fcSB^^»t^nfcSWM«KB*»STiriB 

ttijHWi. zcommiz. mt>x^ (^mmu±< 
4 a) « mz®mLtc*&m 

mz-mmmzm-z-t. m^wMmmsm&zhtzfi, 
■t. scLcpfi c\tit>z. Mrmfcsst^dws 
zktfTi*. mz. mta^wm^Tmmij^Mx-t 

4 £ i: ifiX*% & Jfctf>. WfecoTT U ir-is a 1JT 

htzh-tz. tftx'% h z.ti^<n*wm®m,z&\\x , a 

£fc^T'#4o 

[0053] # fc»4 U^coii. OTcoS I I 1 ~ I I 
6 

[ft2 0] 
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R 5 — |— D— CF=CF-^— R 6 
R — |— D— CF=CF-|^-D'— R 6 

R 8 — |— D— CF=CF— D'^-R 6 

R*—£-D— CF=CF — Ar — CF=CF-J^— F 

R S — ^D— CF=CF— Ar— GF=CF^-D'— R 6 



R 6 



R- 



-| — D — CF— CF — Ai CF=CF — D'-j^-R B 



111 



II2 



II3 



II4 



115 



116 



[0054] JiTFT\ m^SI I 1-1 I 6fctJ«-*. [-ft2 1] 
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[0 0 5 5] 5^2 i,zi5»^D = ^jiy^yx.~uy coThh ■. 
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IVa 



IVb 



IVc 



IVd 



IVe 



Va 



Vb 



Vc 



[00 59] Ut2 6] 



(& 5) )03-176337 (P2003-Wrl 




Vd 




[00 60] 
[ft2 7] 




[006 1] £*i&*>»4 LuaJStefiwr, R 5 

V*S S 1~1 6««CH^5t*f*r^pA''C*t. § 

R 3 . R 4 {4. HftLKii, R 1 , R 2 fcR— «0 
mtbXtt£L<iZ. mz&I Ie, II 
f s IVcL I Ve, Vd&£WeTm%tl$><{t-&m 
(CtSWC, R 3 «4. R 2 fcR— tf»»*£tfU R 4 i4, 
Ri fcR-tfXWfcfcSrtS. 



[0062] «rtdff* LVVr'J— JWSitP^UTU — 

2oja±«)CHasa, n, t7^i/^ W7iy, 

tftSfvO^fctfT-Ss U4, Any^Ji 

v\ t;^;^;WtK— ;wt7t{4r;wa^^^;l^^-;w* 
iut. l«4fcJ±2«J3Lt<OHK ; Ft4. F4 
fc«c l tciOMtSivo** 4. ffi#>T#f 

4L<{4. Aril D&XV'D' (C-PV^T*tfc»*<0 

[0063] #BB*B*<WCjKtilifcfclvt. R* ~R« 

co i oa*. r;^;w4 fci4T/un >-mx-& & , w*> s 

(4. #F4L-< f4»l£T"£> 0 , 2 ~8«0**K^** 
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A.^f«^;p, >vrf-/K 
dfi^. A.:rhdf^*fc{4:t?b*>\ 3 6£jtf-;K y 

h5fy;K ^y^f^, yy^i<\ r^^f^. 

[0064] ^tT/W (f *>;it% locOCH 
2 3fe&«-O-fcJ:0{HftS<i*CV^) i4, »*L<tt. 

2- (=xhJfy^f;K 4fc»43-*^irr^ 
;K = 2->f^yXf;H s 2-, 3-*fctt4-:* 
=Sf^^f-;K 2-. 3-. A-t.tdi.5 
S//K 2-. 3-. 4-, 5-*fcB6-3r*'tf'Aor* 
;K 2-, 3-. 4-, 5-. 6 -$.tz\Zl -tttt 
2-, 3-, 4-. 5-. 6-, 7-*fcU:8 
-*^r1fy-/l'*)S^{i2-, 3-, 4-. 5-. 6 

[0065] y)V*X3T)V*M±, ftt L < f4C , F 
2i + i (jS*. i(4. 1-1 5<r)WkTfo&) , «fte 
CF 3 s C2 F5 % C 3 F 7 „ C 4 F9 „ C5 F j ^ N 
C 6 F t 3 , C 7 F a 5 4/£t4C 8 F, 7 , m&Zlft& 
t<{4C 6 F j 3 Any^tt, »4t<J4s F 

[0066] fi£-*Ilfi*JfcH:R«tt£PHU #* t < 
{4. CH 2 =CWi -COO-, 
[ft2 8] 

■A 



o 

W 2 HC — CH- 



(CH,) k -0- 



CH 2 =CW2 - (O) k j -, CH 3 -CH = CH- 

0- , HO-CW2 W3-, HS-CW2 W3- H HW 
2 HO-CW2 W3 -NH-, CH 2 =CWi - 
CO-NH-, CH 2 =CH- (COO) ki -Phe 
- (O) k 2 ~. Phe-CH = CH-, HOOC-, 

ocN-fc^tA^ws we s i -a»£>jMfR$irei3 

0. Wi (4, H. CI, CN, 7x-/l/4fe{41~5« 

^cs-^^Wf -I»t;^;k =lt£H, c 1 4fcj4CH 3 

X'fo*). W2 feitAVS j+ s SVHc&iLT, H*fctt 

1— s^cjm^^st^/k »tcx*;K x^- 

;P£fcU:n-:rnh7kT-£>D. W< , ws £4tm 
6 {4. SWdlfcfcLT, C 1 . l~~5fflOCM?£WlJ- 

0, Pheli, 1, 4-71-1/^1.0, kifeitf 
k 2 (4 , SV MzW.± LXO&ttil X'fo h . 

[00 67] #K#4LV>*P{4, CH 2 =CH-CO 
O-, CH 2 =C (CH 3 ) -COO-, CH 2 =CH 
CH 2 = CH-0-i34t>* 

[-fL2 9] 



(CH 2 ) k -0- 



[0068] XI— ^-SSpOWLT, i^:^^ 

I,. X^-t-iSpli, jffiKd 1~20*DC 
■FP. »C1-1 2«<^CJg^S:*t-Sltg[«4fe{4^ 
mtT^UymTfo*). ZZX\ $t>l,z, lo£fc(4 
2oJSLh<0BWfLTV^V^CH 2 aB4s -O-, -S 
-, -NH-, — N (CH 3 ) -, -CO-, -O-C 
o-, -S-CO-, -o-coo-, -CO-S-, 
-co-o-, -ch (Aoyy) -, -c (ao^ 

y) 2 , -CH (CN) -CH = CH-iWi-C 
[0069] ftSWPS:^— 9"-»{4. Witf , - ( C 



H 2 ) 



- (CH,CH,0) r -CH,CH 



2 -, -CH 2 CH 2 -S-CH 2 CH 2 -4«4-C 
H 2 CH 2 -NH-CH 2 CH 2 -Sfctt- ( S i R0 

R0 0 -o) p --e&o, p(4, 2~i 2<vsate$> 

0, H4, 1— 3«OSifcT'*> , 3, R° fc4tm° ° {4, 
[00701 M U^X^— 9"-*i4, X^V 

rnei/y, /fpy, ^yf-p-y, "v*ifS^>\ 

xfi/y, y-^i^y^-dfv-y^-ixv, xfvy-f^x 
fvy, ifi/y-N-^f;MS/xfi/y < l-y 
f^T/KUy, xfxi/y, yo^xi^yisiWx 
xi/y?ibS. 

[0071]86Kff4U^li, lo$^(42^)C7)S 

p-sp-x^*^-s-ffc-^j-c«>o, spfci 

If/tiHt XJ4, -i> . 2 -?co*p - S P - X 

P, 2-OCOX^— »f-»Spi34V2-0<7)M-^*XO# 
« 14 , * *»4 fcl4»Sr ^» £ t t . 

[0072] S-^*fc{4*a^t; 4 "5*lfflB<0ft^*4 

K4 0 , *fcJ4£*tk Rttlc LXizm-ZZ bWCt* 
[0073] I I 
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Ut3 01 

,_^ D _ CF=CF ^_ r 

*L<li5SmS50 0 0T*4. "C*S*l4^i8:< 

M— D — CF— GF— Hal 

Dtt, 5^1 1 ittJv^saitfeao-c»»)» m 

{4. Li, ZnHa 1 ' ifcliMgHa 1 ' T&D. H 
a U Hal' (4 N SWC&ALTC 1 *jfc{4Br. » 
4L<iiClt*l.. *C«S*l.S*«AIMfc^ftl**tt 
'J>-%<ti> 1 Scon . y ^r;^ X Xf/t-tzW^y 

[0074] vT*§nsfl^K-fb^ii<o, *!«&• 
itsHai wsmi.zi6tfhm.mizx. 9. 1 1 -ass 

I*jSr*-^S. i^vv&t^L^TiS^l'^tl^.x^y-r 

[0075] »>T*?4 LV^flMKtt, P d ( P t B 
u 3 ) 2 ,Pd(PPh 3 ) 2 Cl 2 , Pdfdpp 
b ) C 1 2 N i (dppb) C 1 2 T» 9 * i i 

X\ dppbli 1, 4-t*X(y'7x-m7-( 
y) T?y?jb*) H Phil 7x^*0. fci^'t 
Bull tert. -y-f-A'TftS. tj&»L4fc» 
fn) TV -Jl>i5 tz\$T}V>r—)Vm<r)J) >y T U 

M— D— CF=CF— Hal 

H— D— CF=CF— Hal 

S*, DfcJ:T>'Ha Hi, WiC^IUfcaOTftft. X' 

[0079] 3ftV*caS*l6»Sr*IH*<>4fe. *fl 
mcr>nmX"fo&<, M^ZnHa 1 ' SWiMgHa 1 ' 

•eft o . i i t, Har tmizim l ata o tr » & # 

•g-tCJi, W&fUfctfrlW**, WlWlZnHal ' 2 * 
fcliMgHa 1 ' 2 T«LT. «IVC«8ft4ft^ 
ft*, tJMfWilOfti. 2?4L<i4, ZnHal ' 2 
(iZnC 1 2 "9 s MgHa 1 ' 2 liMgBr 2 TS> 

H— D— Hal" 

3M». D(4. ^Vti3V>ttiL^I0t*^ Ha 
1" tt s C lifcllBr, »4t<ttBrT*6. T* 

y^Afs»«?j£U tUtf 



III 

J±jKU * U^f£i4. I v 

[<ffc3 1 ] 

IV 

<RLT. 0. 1-1 Omo 1%. «rfcO. 2~5mo 1 
[00 76] *?4L<{4. -KfE£. 0t~12 0'aS 

#>-c*f 4 t < i4 2 o i o o °ccDimx*mmt& . s 

JSBB#ratt. 31ft 1 5#~3 6B$R|T*4. fl«£»ffr£- 

■&mx-fo&. 

ftmzmmx'te%\\ mm. m,m&. mmcomMz^ 
xmz&„ mk&mit&m<7)wm$, mmxrmsit 
&ztWT%&. mm&fttv^msiz. o. os~ 
o . 5moi/itw. Kmmm^hco±m&<nmm. 

[0078] afejH&o#* uMBauctswc .3tIV 

[^3 2] 

IV 

[^3 3 ] 

V 

[0080] uf-^A-ftafKi, mmmtzmt~,tix^& 
m&&£VRm^&irt*imti£v-%mx'mti£t& . 

»3Mry f-^A-fi3Ba«±, «itfUf-»>A5/-f V7nt 
(LDA) fcitA'yf-^AT-h^^'f-^h^y 

>-'>• (LiTMP) x*$>h. v^Mtz, tm. mz 

-12 0°C— + 2 0'CfctjV^THSrr.So 
[ 0 0 8 1 ] § fefcjff 4 LV^(4. 3«VT?*$*ift^ 

a) SVI 
[-ft3 4] 

VI 

b) #6#ifc^y-^--;i4iS!54fcJ*S«y^ASSI5 
Sr. *VI I 

[^3 5] 
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VII 



aft*. Ha Hi. ^vfcijv^saiUfeaOTfcO, ft 

[ 0 0 8 2 ] 898 a ) tz&tf&y y ^-/HSB* fctt 

b ) fcr4J{tft^y-"V-;PiOK<03ftV I I *C*3*i* b 

[ 0 0 8 3 ] /Wirast b y 7/Wny\nif 

Uyco^zfl-mi. ft£L<imo. 8 : L~l. 3 : L 

commftThK). mzmi •. it**. R»t>) ttjtt 

&&]&ttfc*b0>&t tv^iflttefflii, — L 2 0°C~+ 2 

O'C. mi-so'c—o'CT**. 

[0 0 84] WSLfc^ra. JBWii±V*vc*s*i4 

L 

[-fc3 6] 



s 

Ri fciVR 2 {4. tcfcv valuta 9 -c 



[0 08 5] D^lT^SftSf-^x-l^T-fc 
;l : 



[ft3 7] 




[0086] 2-7v*:-3-T}l'*r)Ui~*yx>V 

i . l <^mt. mmztixte*) l 5# 

i\Lfrhm-mzx^mz*fo&« v i . 1 o^y^-zw 
she* y Awa&z>#j*ts <£ wk&t-o ? n 

V. 1 #1^*13 . MitfLDASfcH; 
L iTMP'CcOy^A'fWi. 5 — atCfcViT© 

V^BBJtt, Pd (dppb) Cl 2 > Ni (dppb) 
Cl 2N Pd(PPh 3 ) 2 Cl 2 &£XfPd (PtB 



R R" 
IV.1 

u 3 ) 2 £-itf. ffiwSEfttt, W«yf-^A^W*v. 
l£ZnC 1 2 4ft«MgBr 2 T»WtT. -eft-f 

5 y^Ail^fi^M^ft I v . l teflnifcftfcjB 

[0 087] Hs^CrfcW^ #y=r?— fcitfrtfy-? 
-III. l iifc. S»2. 5-^7"ntft7s> 

(9) <0, fx*«xXMm ( L 0 ) b<nX7-4 Vijv 
yv>wzx*)'<w&zktfx**& HMbdRi l# 
HR] . 

13^2 : 
[£3 8] 
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Br _0-B, 

s 

9 



SnBu 3v f 




«" SnBu, 



111.1 



10 

[0 0 88] **||»3:ty:^— fciltfadfUV— * 

R 

BuLi 



B^3 : 
[fc3 9] 



F ^CI B(OMe> 4 F ^-SnBu 3 ^ 

V.1 11 ~~B(OH) a 




[0089] 




-Ar- 




m*.t£ 



Pd(PPh s ) 4 



0 ] 



I) LDA 



Pd(0) Ni(0) 




13 



12 



[0090] aSKri*i|SK(cV . 1 t^HSHBRlcti 
WC. n-S ittt s e c -/f /Hif (BuLi) 

sWSKboronic acid)4>fS#: (11) &#t>tl&. * 



H^4 : 
[fc4 1 ] 



08 0 ) )03-176337 (P2003 -fEII 




Br— Ar-Br R 1 \ 



p * fcf4 I — Ar— I 



p- SnBu 3 
**:tt-B(OH) 2 

11 



PcKPPh^ 




NBS 
DMF 



16 



[0091] 



Ut4 2 ] 



FeCU 




Ni(oodVPPh 3 

£fcf± 

MeMgBr 
Ni(dppe)CI 2 




17 



[00 9 2] 2ii(7)110, va-r-'TU-^i^ii 
V y^'fcJ: 0 s b'* ( fi-;P) r 'J -/Mfc£tt 1 5 # 

(NBS) T\ v^/Mvl-ATS F (DMF) 4»T3£ 

1 . aac, mt> 

*ifc4»IB*l 6c7)M^\ b'X ( 1 , 
i/x>-) ^«y^/K Ni (COD) 2 . (-^r^h^-y 
r U t.tz\t 1 f;^/^y^A/a 5 K 

T'<7\ ~-yirJU»m. Mz.81, 2 -b'X (y7x-^ 
*X7-f/) X^y-r.> y ^ (II) WJKNi 
( d P P e ) c 1 2 <o#£TTW*tt3C: i 0 c# 

[0093] tMcSUfc, Btt**tfRJEB3tti» Dtf 



[0094] *«H^-ft^Bl*J i 

^^htJitJfH— ey^^SrSti. Mitfs EP 0 528 66 
2. US 5,198,153iJfc{±W096/21659jb>&. S»#fc*nfe 

[0095] K-t>^7ntXlt ftSWfc ¥SWfc 
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y h **t»«t»«f T«sws?fi»te F-ey^u K-^ 

-^•y h fc^awfrtm**^ * y&A-r * ; t **tf . 
[0096] vf-mmt Lxm^^tihmz^ mm 

&Fw*yh{4. M£«f. ^nyy I 2 . C 

1 2 . Ba 2 , ICU IC1 3 . IBrfc^I 
F) . JVAxm. (Mx.l$. PF 5 . AsF 5> Sb 
F 5 . BF 3 . BC1 3> SbCl 5> BBr 3 &J;tN' 

so 3 ) . y°uh>m. nvmttzteTZj®. ma 

{£. HF, HC 1 . HNO B . H 2 S0 4 . HC 1 

o 4 . fso 3 HtJltXc l so 3 H) . S^^S-ft;^- 

*5j s FeCl 3< F e OC 1 . Fe (CI 

0 4 ) 3 . Fe (4-CH 3 C 6 H 4 S0 3 ) 3 . Ti 
C 1 4 . ZrC 1 4 . Hf C 1 4 . Nb F 5 . NbCl 
5 . TaC 1 5 . MoF 5 . M0CI5, WF 5% WC 
1 6 . UF 6 cB<fcZ/LnC 1 3 (ZZX\ Lni±. 5V 
YX'lhh) ) . W-fjj-y (flRJS'. C 1- . Br 
- . I - . I3-, HS0 4 % S0 4 2 -, N 
0 3 - . C10 4 -, BF 4 ~ . PF 6 -, As 
F 6 " . SbF 6 ~ . FeC 1 4 " . Fe (CN) 6 

)l—S0 3 - ) X*foh. 

[0097] inimmt Lxm^tihm&t* f- 

J-OhCDMte. m^zty H+ . Li+ . Na 

+ . K+ . Rb+ &£XSCs + ) . TJU#\)&m («£ 
if. Li. Na. K. RbtJitfCs) . T^UdfcJB 
(tfUfcf. Ca, Sr&J:tfBa) . 0 2 . XeO 
F 4 . (N0 2 +) (SbF 6 "). (N0 2 +) (S 
bClg"). (N0 2 +) (BF 4 -).AgC10 
4 . H 2 I rC 1 6 . La(N0 3 ) 3 ■ 6H 2 0, F 
S0 2 OOS0 2 F. Eu, 7W3'jy, R 
4 N+ , (RJi % Tfr^JV&X-hZ) . R 4 P + (R 
ti. T^;U*TJbS) . R 6 As + (Rte. t^;p 

[0098] JftHJleWtett&J: Wf-(»#tfifS 

£. 77'j^-y 3 y m t mmmt-TA f rr 

-ftJls 77 7 F^/l^T <f X7I/ -< £ J; t>"? <y f-x? >J 

flrf Wtt-u ^-y a yfcfctt&^-y £fc 

«h7? F(tract). «itfBJ«milMR*JJ:tX3y7 f y 
[0 0 9 9] 1^4fcfcfc2-?£Lhtf>*P-Sp-X£-& 

o*^ri&wt£*i: , «^rei$ra6P*:friyT*&4 



x. zi\t>imtL<i±, m&miz ztit, nm&w&iz 
t5^x. t^^ha t* y fmfotpizmmL, zzx-m. 
Tcm^mt, nmmcyjs^zw3i!7fz>« ztuzx*). 

[0100] <Xl=. a^4feJ43BttS*iT, W. 

tL-T. #iJ;i{S\ D.J. Broer, et al., Angew. Makromo 
1. Chem. 183, (1990). 45-66 IzMmZtlX^Z . 

[0101] mmmommz. mta. mm^mmt 
zmmcomw. wm*tmmm®<nwm<?)mi. mm 

te&tomtifimwmmtzx. o mm-z z\ t &xz 
*. mn^mommt, mux, i. sagetio. "Ther 

motropic Liquid Crystals". G. W. Grayli. John Wile 
y &; Sons, 1987 , 75-77M4>(-, iS«tfT. Uchidaj3«J:t^ 
H. SekitCtOs "LiquidCrystals - Applications and 
Uses Vol. 3". B. Bahadur®. World Scientific Publi 
shing, Singapore 1992, l-&iW 3 i i ^Z^ixX^h . S 
WftVtlS X Tf^W&mmZ . J. Cognard, Mol. Cryst. 
Liq. Cryst. 78, Supplement 1 (1981), l-77Kt «fc 9 

[0102] i»*fett>fk!Wi^>»itfc± 

i.if »— yristtiu v 9 yro-fe «y h Srfflv* 
y—r-. witruvy— r-. i Rp-f-s 

[0103] »4 1<«. fl5*K<0««tiSV^ 

<t 0 m&~th mza . u vmrr&M ltm-^ 

Sr. fflV^4ik*fC#4. r^UU-hifctt^^^U 
Hfc ItXjj-df ■fei' y*Sr*^-S*-&»rt§=5:»^®Yk§ 
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(f, flT^TA^T^ ST-^iT (Irgacure) 6 5 1, 
T—Ji*3-T 18 4, ^n^f a-T(Darocure) 1 1 7 3 * 
Jtfcirndf a 74 2 0 5 (-T^TCiba Geigy AG#>£>) 

14, ^"CA¥ , C*SUVI 6 9 74 (Union Carbid 
e) fcfflVV&ifcj&TSi. 

[0104] M^nfl&flrWWi. S^fc, l«*fcli2 

Mt*M(hydrophobin 
g agent), m JHSffiW. JMSWJ, 

si, KJEtt#f?M, warn. m&M. mm&Mmm* 

[0 10 5] lo£fctt2oJ2Lb75*P-Sp-X** 

T^I^ixTfcO, $R{fW093/22397 ; EP 0,261,712 ; DE 
195,04,224 ; W095/22586*5<J:lAI097/00600fcW^$<X 

[0106] SCLCPfl #$&W9S£TO0rffr&ft 
«*<o*^£fc i 0 , WflW& d k WX'% h . Mi* 

mzit. mink vf-mmi ZiXmt -tH*t , 

Hfff-^^fc^^S. SCLCPSr, *^co 

[0107] mtt£. *ss*itt£ir*-&'fc£«£ , Hi 

£, Wilf, s i -H**^rf6^U ynJffy±fC 
mt&ZtifiX'^Z,* ifc, SCLCPS:, mm<7)*v 

fc#WC&£. HRlPSrn^yv-fcL S**t-»^ti 

ttfxz t>&[jm*MiM&*He&** Mz-imizjm 
[0108] fttr^yy'vs^tyv-ii ^ijx 



(4', W093/22397 ; EP 0,261,712 ; DE 195,04,224 ; W095/ 
22586*3 4 IA1097/00600 IZj&K hflX V> h t> COT'fo h . 
W^MV^ttnt^^ll Mi-tf, 1-20 

*:J4 y'7 ? U I/- b h £ V ^T/l'df )V=t J £. fc{4^*.X ? 

? y b— b , WAtr* f-^r ^ y h ifcjixf-/^ 
^?yi/-h, by^f^To^yby^^yp-b 
S/ta^y^xyxy b-zbT-b^T^yb— hxh 

[ 0 1 0 9 ] Wfe. *56WO*U 3 - T-& it^KU V- 
fc7^;bi,*, ffigM^ft^, mum&mfiizz. 0 

[oiio] sfs^co^yv-, ^-y d-v-ts y 

tWh^yyX? (FET) (c^ft««i|^9MWR 
fcU, ^Sm*fe«4-by^-^i: LT, 

Lfc, ^cOid^FET(4, HRWtC «£lfUS5,892. 
244, WOOO/79617, US5,998,804*>fe*D^^S. # 

^■Jf#tt{4, JKRftlXCStfCflWHtkL, a-?TU- 

y 4 4 , ffiatffl-e* o , 

mmk<vummmxh h . 
[oni] i^tfSFETojfiU^rru 

T" -TT y T- a yfc&V^-C , b7Vy'X 
?>iSX?£ tz\$-?4 b ^ , *«IE#, fi?iJ^{4»fT 

bbl, fSJt^i»±-ri»^oiDfl J i/i{4-fe^j.y7 i ^ 
— v— y vizm^ ^hz\t 4 . 
[0112] **v^i*fc. *^Bjco*yv-, ^-yrf 
v-fc4t/^yv-Sr, ^rtKfije^-fxifctt^* 
-b (OLED) , mtii'f < K?V4 TTy T->- 3 

>f bfcUTfflV^ikj&^C**. -*W3rOLED{4, 
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[0114] ttcottjflfcfcivc. *»»Oft£«k tffi 

eOtt. WittBP 0 889 350 A1(C. *fcliC. Weder et a 
1., Science, 279, 1998 , 83^-837 1 J: 9f2»3*lTV^& 

*4fctt-feyi?-— 7*^wxtt5v^T. nmz&if&wMk 

[0 1 1 6 ] #» jClK : 



[0113] tm*3«ktX7 -f . 

<I:rL^ ± tf/*fcf4*W*Rr fifcttJK LT . 

lo4fcli2 o!J^co«W»»Ji 45 J: fciiS&ftS 

Wt**9T*4. OLEDtoBlvt/HV^Sfc* 

bLX. %Wimiz£K)mt>tlX^&. ^ifMeerholz, 
Synthetic Materials, 111-112, 2000, 31-34, Alcala, 
J. Appl. Phys., 88, 2000 , 7124-7128*3 X XfZZHz3 1 

I. H. E. Kate, Z. Bao and S. L. Gilat, Acc. Chem. Res. t 2001 , 34, 5, 
369. 

S. F, Nelson, Y. Y. Lin, D, J. Gundlach and T. N. Jackson, Appl. 
Phys. Lett.. 1998, 72, 1854. 

H. Sirringhaus, N. Tessler, R. H. Friend, Science, 1998, 280, 
1741-1744. 

H. Sirringhaus, etal., Nature, 1999. 401, 685-688. 

5. H. Sirringhaus, elal., Synihetic Metals, 2000, 111-112, 129-132. 

6. H. Sirringhaus, N. Tessler, D. S. Thomas, P. J. Brown, R. H. 
Friend, Adv. Solid State Phys., 1999, 39,101. 

7. Z. Bao, A. Dodabalapur and A. J. Lovinger, Appl. Phys. 
Lett ,1996, 69. 4108. 

8. L. Robitaille and M. Leclerc, MQcromoL 1994, 27, 1847-1851. 

9. S. Doi et al„ Synthetic Metals, 1993, 55-57, 4174-41 79. 

10. H. Fuchigami etal, Appl Phys. Left., 1993, 63, 1372- 1374. 

I I . R. D. McCullough and R. S. Loewe, Chem. Mater., 2000, 12, 
3214-3221. 

12. US 5,892,244. 

13. WO 96/21659. 

14. A. B. Shtrarev and Z. Chvatal, J. Org. Chem., 1997, 62 , 5608- 
5614. 

15. Hoffmann et al.. Synthetic Communications, 1999, 29, 1607- 
1610. 

16. Loewe, R.S., S.M. Khersonsky, and R.D, MqCu Hough, Advanced 
Materials 1999, 11(3), 250-253. 

[0 117] 

2- <2' -7nu- 1 , 2-y7;^ob^;K -3 
-^y/^7xy (V. 1. Ri =H. R2 

mmT<^Wk3^y^^^x\ n-BuLi 

^rytipl. 6M, 1 5 mi ) Sr. »THF (3 0m 

l ) T*RU -7 8W:)^9L^o 



2. 



4. 



y/W7x> (5. Og, 0. 0 2 mo 1 ) Sr. 15 
*Blfc:*>fcOaSTtfco RJ&Sr. -7 8XrC2BSIBj&>* 

V (1 5ml. JS*]*) »U -4 2Trt*¥L 
feo f*7xyc0»»*, #-^-l/£tf-LT3 0#IH 

suet, rtcidsu $t>izi4mmnmLti. 
[0118] ribs:, ffiftmkry^-v&xsm^ 
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U THF (3X5 Oml ) TttfflLfc. 

^fcWC&^t. SS&t (Na 2 S 
0 4 ) . rjfit. MEETTUffiLT. (4. 7 

V) *MLXe>iFmz X DflfKLT, 2 - (2' -?n 
n- l , 2-y'7/^nt'^) - 3 -^f 
xV(4. 50g.85%)£. i'*/ h 9 f*l*tt* 
Om&m (1:4) tUfft. Mft(HPLC) =9 
6% ( MS(EI) 264 (d,M + ). *8ttt"v v H 

*irr*^eiwf **Lr«*«flrjesrc*»iiw ( o . 1 

mbar, 7 0~7 1°C) t i 0. 2. 6g«MW 
#S>flJt. MJK (HPLC) >99%. 1 9 F NMR 

yfi 3 c NMRIi, yx/b^yxittftcottCJ: 
[0 1 19] M2 

5- (2' -?oo- 1 , 2-y'7iWoh'z;H -3 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to new mono- ** oligo and difluorovinyl- 
(hetero) arylene, the liquid crystal material which can be polymerized, and anisotropy polymer 
film including the gestalt doped oxidatively or reductively. This invention relates to these use as 
the semiconductor or charge transfer material containing these manufacturing methods, a field 
effect transistor, electroluminescent one, optical electrification, and a sensor device further. 
[ in / electrooptic / optical and / or / an electron device ] This invention relates to the field 
effect transistor and semi-conductive parts containing still newer mono- ** oligo and ****- 
difluorovinyl-(hetero) arylene. This invention relates to security marking or a device and an 
electric charge pouring layer, a flattening layer, an antistatic film, a conductive substrate, or a 
pattern. This invention relates to these composition and important intermediate compounds 
again. 
[0002] 

[Description of the Prior Art]It indicates that organic materials are promising as an active layer 
in a recent-years and organicity base thin film transistor and an organic field effect transistor 
(OFET) [refer to reference 1]. Such a device has the potential application in the switching 
element in a smart card, a security card, and a flat-panel display. It is thought that organic 
materials have an advantage on the substantial expense which surpasses these silicon 
prototypes in order that this may make a wide range quick manufacture course possible, when 
these can be made to vapor-deposit from a solution. 

[0003]The performance of this device is due to the charge carrier movability of semi-conductive 
material, and a current ON-and-OFF ratio theoretically. 

Therefore, the ideal semiconductor must have the high charge carrier movability (>1x10"~ 3 cm 2 V~ 
1 s~ 1 ) combining the low conductivity and this in an OFF state. 

It is important that semi-conductive material has ionization potential with this high comparatively 
stably to oxidation by oxidation since it results in the lowered device performance. 
[0004]The known compound in which it is shown that it is an effective p-type semiconductor for 
OFET is pentacene [refer to reference 2]. When it was made to vapor-deposit as a thin film with 
vacuum deposition, having a very high current ON-and-OFF ratio with this larger than the carrier 

movability exceeding 1-cm 'V 's ' and 10 ° was shown. However, vacuum deposition is the 
expensive processing technology unsuitable for manufacture of a large area film. 
[0005] Generally, poly (3-alkyl thiophene) can be a solution which shows the improved fusibility, is 
processed and manufactures a large area film. :head to tail linkage (HT) or **** combination 
(HH) which can introduce 3-alkyl substituent into the polymer chain which has two sorts of 
different orientation. The advanced REJIO regularity (regioregularity) brings about the improved 
fine structure which was crowded and optimized, and brings about the improved charge carrier 
movability [the references 3 and 4 and five references]. However, poly (3-alkyl thiophene) has 
comparatively low ionization potential, and is easy to be doped in the air [refer to reference 6]. 
[0006] REJIO — regular poly (3-hexylthiophene), although it has the charge carrier movability of 
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1x10~ 5 -4.5x10~ 2 cm 2 V H s~ 1 , Having a low current ON-and-OFF ratio (10 - 10 3 ) rather is 
reported [refer to reference 7]. The fluorinated poly (alkyl thiophene) was studied by L. Robitaille 
and M. Leclerc [refer to reference 8]. It was found out that it is meltable to octafluoro toluene in 
poly [3-(tridecafluorononyO thiophene]. However, as compared with this alkyl analog, this showed 
the inferior electronic characteristic, and this contributed to still lower REJIO regularity. 
[0007]Poly (p-phenylenevinylene) (PPV) was studied by S. Doi et al. and it was observed that it 
is efficient as [reference 9 reference], luminescence, and an electron hole moving material. Poly 
(thienyl vinylene) (PTV) was indicated as a conductive layer between an ITO layer and an 
electron hole moving material. 

[0008]Poly (2,5-thienylene vinylene) (PTV) was characterized as a semiconductor in a thin film 
transistor (TFT) [refer to reference 10]. Polymer itself is insolubility. 

Fusion was impossible, therefore it was continuously processed by heat treatment via the 
soluble precursor. 

For low ionization potential, p doping with oxygen of air was produced automatically. However, 
degradation of polymer by oxidation, especially a thin film reduces the performance of a device 
[refer to reference 11]. It was found out that the carrier movability is equal to the thing of alpha- 
Si TFT dramatically depending on the pi conjugate length of PTV. 

[0009]The manufacture of the field effect transistor (FET) on which pi conjugate polymer film 
acts as a semiconductor layer is indicated to US 5,892,244 [the reference 1 2]. A polymer 
precursor film meltable to a solvent forms. Next, a precursor film changes to pi conjugate 
polymer film. Polymers is two general formulas. [Formula 14] 



R , R z , R J , and R 4 are an electron release substituent or hydrogen among a formula. 

The compound and polymer including the gestalt by which these negative ion was doped in which 

R 5 has ** which is an electron attraction substituent are indicated by WO 96/21 659[reference 



For composition, chemical and the electrochemical polymerization is indicated. These electric 
conductivity and these use [ electronic and ] in a photoelectron device (LED), for example, a 
light emitting diode, are described. 

[001 1 preference 1 1 reference] by which poly (3-dodecyl thienylene vinylene) (PDDTV) was 
compounded, and the effect of structural regularity was studied by R.D. McCullough and R.S. 
Loewe. manufacture by the Heck (Heck) polymerization — REJIO — irregular PDDTV is 
obtained — a SUTIRE (Stille) polymerization — at least 90% REJIO — regular PDDTV which 
carried out the head to tail linkage was obtained. 

[0012]Poly (2,5-thienylene F-polyene) composition is indicated by A. B. Shtrarev and Z. Chvatal 
[refer to reference 14]. It is a unit, respectively by a reaction with F-1 of 2,5-dilithio or a 2,5-bis 
(bromo magnesio)thiophene, 3-butadiene, and F-ethylene. [Formula 1 6] 




R 



R is expressed among a formula by one of H, alkyl, or the alkoxy ****** **. 
[0010]As a repeating unit, it is a formula. [Formula 15] 




13]. 
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CF=CF-CF=CF+ ^j-uc 
-HQ^CF-CF-f 

The oligomer which has ** whose R is H or CH 3 was obtained among the formula. 

[0013]2,5-thienylene F-ethenylene showed the minimum fusibility to ether as compared with 
corresponding F-swine JIENIREN. The-2,5-screw [2-(2~thienyl)-1 ,2-difluoroethenyl]-thiophene 
which are two substitution products (E,E) showed the reversible pneumatic phase. 
[0014]GB 2303633 is related with conjugated polymer or oligomer including the arylene vinylene 
unit which has the vinylidene bond groups of an aromatic ring or E gestalt which has an electron 
attraction substituent containing fluoride or perfluoro-alkyl. The desirable trifluoromethyi group 
which the example has mentioned stabilizes oligomer and polymer to degradation under an 
exposure for this large three-dimensional height, and controlling oxidation is indicated. As a 
result, the improvement of the efficiency of LED by introducing such materials as a luminous 
layer or an electronic transition layer is charged. 
[0015] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide a new 
material for compounding to use as the semiconductor or charge transfer material which has 
easy and high charge mobility, good processability, and the improved oxidation stability. Other 
purposes of this invention provide the synthetic pathway for oligomer of this invention, and 
polymer which brings about high REJIO regularity, and there are in indicating an intermediate 
compound. Other purposes of this invention are related with advantageous use of a monomer, 
oligomer, and polymer including the gestalt by which this invention was doped oxidatively or 
reductively. Other purposes of this invention are clear to a person skilled in the art from the 
following statements promptly. 
[0016] 

[Means for Solving the Problem]This invention persons found out that these purposes could be 
attained by providing a new monomer based on difluorovinyl-(hetero) arylene, oligomer, and 
polymer. 

[001 7]If two negativity electrically fluorinated substituents are introduced on vinylidene bond 
groups, electron affinity of a conjugated system will increase, susceptibility [ as opposed to / a 
monomer, oligomer, and polymer of this invention generally show oxidation potential which 
increased as compared with a PTV analog, and / doping ] low one layer — and — therefore, still 
higher stability is brought about. Indicated material shows improved fusibility and order 
attachment which increased again as compared with an analog which is not alkylated. 
[0018]Unlike other substituents, according to a size of a fluorine atom being small, three- 
dimensional stress from oligomer or polymer backbone decreases, and this may produce 
deviation from smoothness. A monomer, oligomer, and polymer of this invention show conjugate 
of a high grade, and high density, and bring about high charge carrier movability combining 
outstanding semiconductor characteristic, especially large ON-and-OFF ratio. 
[0019]Other viewpoints of this invention consist of a core including one or two difluorovinyl- 
(hetero) arylene units or more, It is related with a reactant meso gene which the above- 
mentioned core has combined with a basis in which one or two polymerizations are possible via a 
spacer group arbitrarily including other conjugate portions which form an extended conjugated 
system with a difluorovinyl-(hetero) arylene unit. Reactant meso genes are whether a liquid 
crystal phase can be induced or reinforced and these the very thing liquid crystal I inity. setting 
these to these intermediate phases — order attachments — it being able to ** and align and a 
basis which can polymerize, An improved semiconductor material which polymerizes or 
constructs a bridge by in situ (in situ), and forms a coherence polymer film which has order or a 
single domain of a long range of a high grade, therefore has high stability and the high charge 
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carrier movability can be obtained. 

[0020]Other viewpoints of this invention are related with a liquid crystal polymer which is 
obtained from a reactant meso gene of this invention, and processes this further from a solution 
as a thin layer for using in a semiconductor device next, especially liquid crystal side chain 
polymer. 

[0021]Other viewpoints of this invention are related with a monomer of this invention which is 
doped oxidatively or reductively and forms conductive ionic species, oligomer and polymer, 
material, or a polymer film. Other viewpoints of this invention are conductive substrates or 
patterns for an electric charge pouring layer, a flattening layer, an antistatic film, electronic 
application, or flat-panel displays containing a monomer, oligomer or polymer, material, or a 
polymer film of this invention. 

[0022] Generating oligomer and a polymeric material which have very high REJIO regularity in 
which a synthetic pathway of this invention is high, especially head-tail orientation was found 
out. 

[0023]A definition-of-term t erm "liquid crystallinity or meso gene nature material", or "liquid 
crystallinity or a meso gene nature compound" means material or a compound containing a meso 
gene nature group of one or two stick types or more, a thin piece-of-wood type, or a disk type, 
i.e., a basis which has the capability to induce a liquid crystal phase action. A compound or 
material containing a meso gene nature group does not necessarily need to show these the very 
thing liquid crystal phase. When these polymerize a meso gene nature compound, materials, or 
these mixtures only in a mixture with other compounds, it is possible for a liquid crystal phase 
action to be shown. 

[0024]a compound which can participate in a polymerization reaction [ term / "a polymerization 
is possible" ], for example, radical character, or an ion sex linkage polymerization, a polyaddition, 
or a polycondensation, or a basis — and — for example, A reactive compound or a reactant 
group a graft can be carried out to polymer backbone in a polymerization similar reaction by 
condensation or addition of is included. A term "film" contains a tunic or a layer between two 
substrates on independence nature which shows some remarkable mechanical stability and 
flexibility, i.e., a film which stands independently, and a supporting board. 
[0025] Outline this invention of an invention relates to a monomer, oligomer, and polymer 
containing at least one difluorovinyl-(hetero) allylene group. This invention relates to a liquid 
crystal material containing one sort or two sorts or more of monomers, oligomer, or polymer of 
this invention and which can be polymerized further. This invention relates to an anisotropy 
polymer film which has the charge transfer characteristic obtained from a liquid crystal material 
which can further polymerize. 

[0026]This invention as a semiconductor [ electrooptic / still more nearly optical / of a monomer 
of this invention, oligomer, and polymer /, and / or ] in an electron device, or charge transfer 
material, For example, parts of an integrated circuit and a field effect transistor (FET), for 
example, a thin film transistor in flat-panel display application, Or it is related with use in semi- 
conductive parts for an electric wave method recognition (RFID) card and organic light emitting 
diode (OLED) application, an electroluminescent display device, a back light, optical 
electrification, or a sensor device. 

[0027]This invention contains one sort or two sorts or more of monomers, oligomer, or polymer 
of this invention further, for example, it as parts of an integrated circuit, As a thin film transistor 
in flat-panel display application, Or it is related with a field effect transistor (FET) in an electric 
wave method recognition (RFID) card, OLED, an electroluminescent device, a RFID card, a back 
light, optical electrification, a sensor device, or an electro photography type storage device. 
[0028]This invention relates to security marking or a device which contains one sort or two sorts 
or more of monomers, oligomer or polymer, material that can be polymerized, a polymer film, 
FET, or a RFID card of this invention further, respectively. This invention relates to a monomer 
of this invention which was doped still more oxidatively or reductively and formed a conductive 
ionicity kind, oligomer and polymer, material, or a polymer film. 

[0029]This invention relates to a conductive substrate or a pattern for an electric charge pouring 
layer, a flattening layer, an antistatic film, electronic application, or flat-panel displays containing 
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a monomer, oligomer or polymer, material, or polymer of this invention further. This invention is 
the method of forming further oligomer or polymer containing a difluorovinyl-(hetero) allylene 
group as a repeating unit, and relates to said method of processing a solution of an organic metal 
compound by nickel or a palladium catalyst. Other viewpoints of this invention are related with 
an important intermediate compound of a method of this invention. 

[0030]A monomer, oligomer, and polymer of detailed-explanation this invention of an invention 
are the formulas L [Formula 1 7] 

^D-CF=CF--f-Ar-CF=CF^+D'^- I 

Inside of formula, D, and D' is the following formulas 1-4 mutual independently. [Formula 18] 




It is a basis come out of and expressed, [0031]Mutually R and R independently. [ whether it is 
halogen and unsubstituted and ] F, CI, Br, I, -CN, and/or -OH — 1 substitution — or it can be 
many replaced. In [ are the straight chain shape, the letter of branching, or annular alkyl which 
has 1 -20 C atoms, and ] each case one or two CH 2 groups or more which do not adjoin, 

Mutually, independently, so that O and/or S atom may not couple directly mutually, -O- -S-, - 
NH-, -NR°- -SiR°R 00 -, - CO-, -COO- -OCO- -OCO-0-, -S-CO- - It is the aryl or 
heteroaryl which can be replaced by CO-S-, -CH=CH- or -C**C- or was replaced arbitrarily, or 

either R 1 or R 2 is H again, [0032]Mutually, independently, R° and R 00 are H or 1-12 C atoms 
alkyls which it has, and Ar, basis R 1 arbitrarily defined as F, CI, and/or a front — 1 substitution - 
- or it is many replaced, it is monocyclic [ which has C atom up to 25 pieces / divalent ], 2 
cyclic, tricyclic aromatic series, or a complex aromatic group, and it can contain a condensed 
ring again, mutually, it is the same or a and b include one which is 0 or 1 independently and which 
is come out of and expressed, or two different repeating units or more. 

[0033]Since these have the high charge carrier movability especially, a monomer, oligomer, and 
polymer of this invention are useful as a semiconductor and a charge carrier material. In oligomer 
of this invention and polymer, especially the formula 1, what is D= thiophenylene can be 
compounded by REJIO regularity of a high thru/or, very high grade, and shows high high density 
density and the advantageous fine structure. Oligomer of this invention and polymer, and 
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especially a thing that is the alkyl groups by which R 1 and/or R 2 were replaced arbitrarily are 
generally processible by an easy and economical method meltable therefore. 

[0034]Below, a desirable basis, a substituent, and an index are indicated about the above and the 
following formulas. A desirable meaning of D and/or D' is a thiophene and a JICHIENO thiophene 
group which are expressed with the formulas 1 and 2. A thiophene group expressed with the 
formula 1 is especially preferred. R 1 and/or R 2 , Straight chain shape by which one piece or two 
H atoms or more can be preferably replaced with fluoride, A letter of branching or annular O^_ 20 

alkyl, C 2 _ 2Q alkenyl, C 2 _ 2Q alkynyl, and C^ 2 q a'koxy **C 1 _ 2 o thioether, C 1-2 q ester » an d 

amino **** are F. Very preferably, R 1 is H or F, and/or R 2 is straight-chain-shape alkyl which 
has 1-12 C atoms, and one piece or two H atoms or more can be replaced by fluoride here. 
[0035]Preferably, D' has the same meaning as D including a mirror image of a meaning of D. A 
still more desirable meaning of Ar is shown about D and D'. Difluorovinylidene bond groups- 
CF=CF- has E or the shape of trans form preferably. Especially desirable things are a monomer 
of this invention containing at least one reactant group in which a polymerization or crosslinking 
reaction is possible, oligomer, and polymer. 

[0036]A monomer of this invention which is meso gene nature or liquid crystallinity, oligomer, and 
polymer are still more preferred. Oligomer and polymer in which this at least one is a repeating 
unit of this invention including at least two repeating units are still more preferred. 
[0037]Especially a desirable thing is the formula II. [Formula 19] 

~D — CF=CF — (— Ar — CF-—CF ) a ( D'—^ 

Are D, D', and as having defined Ar, a, and b in the formula I among a formula, and n, Are an 

integer of 1-5000 and mutually R 5 and R 6 independently H, halogen, Sn(R°) 3. or — or it is 

unsubstituted — F, CI, Br, I, -ON, and/or -OH — 1 substitution — or it can be many replaced. 
In [ are the straight chain shape, the letter of branching, or annular alkyl which has 1-20 C 
atoms, and ] each case one or two CH 2 groups or more which do not adjoin, Mutually, 

independently, so that O and/or S atom may not couple directly mutually, -0- -S- -NH-, - 

NR°- -SiR°R 00 -, - It is the aryl or heteroaryl which can be replaced by CO- -COO- -OCO-, - 
OCO-O-, -S-CO- -CO-S- -CH=CH- or -C**C- or was replaced arbitrarily, or P-Sp-X is 
shown, [0038]P can polymerize, or are a reactant group and Sp, Are a spacer group or a single 

bond and X [ and ], -0-, -S-, -OCH 2 - -CH 2 0- -CO- - COO- -OCO-, -OCO-O- -CO-NR 0 - 

- Are NR°-CO- -OCH 2 - -CH 2 0- -SCH 2 - -CH 2 S- -CH=CH-COO- -OOC-CH=CH- or a 

single bond, and here, R° and R 00 are as having given the definition above, and and here, or [ that 
repeating unit-[-D-CF=CF-(Ar-CF=CF) a ~(D') b ]- is the same ] — or it is the monomer come 

out of and expressed, oligomer, and polymer which can differ from each other. 

[0039] Repeating unit-[-D-CF=CF-(Ar-CF=CF) a ~(D') b ]- in oligomer and polymer of this 

invention, It can choose from the formula I so that repeating unit-[-D-CF=CF-(Ar-CF=CF) - 

(D') b ]- from which oligomer or polymer is the same as that of, or differs independently mutually 

can be included, when plurality arises. . Therefore, oligomer and polymer have monomer 
arrangement like - for example, -D-CF=CF-Ar-CF=CF-(D') b -(D') b -CF=CF-Ar-CF=CF-D- for 

example. A mutual copolymer which has monomer arrangement like a random copolymer and - 
for example, -D-CF=CF-Ar-CF=CF-(D') b -D-CF=CF-Ar-CF=CF-(D') b ~, statistically, Here 

including a homopolymer and a copolymer which are the block copolymer which has monomer 
arrangement like - for example, -D-CF=CF-D-CF=CF-Ar-CF=CF-Ar-CF=CF-(D') b -(D') b - and 

basis-D-CF=CF- - Ar-CF-CF- and -D - form a conjugated system together. 
[0040]Especially a desirable thing is a homopolymer. Further desirable thing thing is one or two 
repeating unit - or more [-D-CF=CF-(Ar-CF=CF) a ~(D0 b ]. - (among a formula) calling a=1 — b= 
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0 — it is — it is a monomer, oligomer, and polymer which contain and consist of such a 
repeating unit very desirable chiefly. Further desirable thing thing is one or two repeating unit - 
or more [~D-CF=CF-(Ar-CF=CF) a ~(D0 b l - (among a formula) a= 0 and b= 0 — it is — it is a 

monomer, oligomer, and polymer which contain and consist of such a repeating unit very 
desirable chiefly. Further desirable thing thing is one or two repeating unit - or more [-D- 
CF=CF-(Ar-CF=CF) -(DO b l - (among a formula) a=b=1 — it is — it is a monomer, oligomer, 

and polymer which contain and consist of such a repeating unit very desirable chiefly. 
[0041]. -n of further desirable thing thing whose -n is a larger integer than 1 is an integer of 2- 
5000, especially 30-1000. — n whose n is an integer of 2-5 is an integer of 1-15 — R and R — 
on the other hand — or both show P-Sp-X. -n is an integer of 2-5000 and - molecular weights 
in which R 5 and R 6 have one of the meanings of R 1 are 30000-300000, [0042]-C 1 by which R 1 

and R 2 were arbitrarily replaced with one piece or two fluorine atoms or more - C 20 alkyl, C 1 - 
C 2Q alkenyl, C 1 - C 20 alkynyl, C 1 - C 20 alkoxy **C 1 - C 2Q thioether, C t - C 20 silyl, C, - C 2Q 
ester, . Are chosen from C 1 - C 2Q amino **C 1 - C 2Q fluoro alkyl and aryl replaced arbitrarily, or 
heteroaryl. R 5 and R 6 -H, halogen, arbitrarily replaced with one piece or two fluorine atoms 
or more - C 20 alkyl, C 1 - C 2Q alkenyl, C 1 - C 20 alkynyl, C 1 - C 2Q alkoxy **C t - C 20 thioether, C 1 

- C 2Q silyl, C 1 - C 20 ester, C 1 - C 2Q amino **. It is especially chosen from C 1 - C 2Q fluoro alkyl 

and aryl replaced arbitrarily, or heteroaryl by H, halogen, C 1 - C 20 alkyl and - C 20 

ARUKOKISHI, [0043]- Ar — D — and — D — ' — ******** — being shown — a meaning — 
one — a ** — having - D — ' — D — being the same — a meaning — having - n — = — one - 

- and — a=b — = — zero — a case — ****. — in which -R 1 and R 2 in which at least one of R 5 
and the R 6 differs from H differ from both H — CF=CF- is a monomer, oligomer, and polymer 
which have not been combined together directly. 

[0044]Other desirable modes of this invention are related with a monomer which is meso gene 
nature or liquid crystallinity, oligomer and polymer, and a thing that contains especially a basis in 
which one or two polymerizations or more are possible. This type of very desirable material is a 
monomer and oligomer which are expressed with the formula II (n is an integer of 1-15 among a 

formula, and R 5 and/or R 6 show P-Sp-X). 

[0045]such materials are useful as a semiconductor or charge transfer material especially, in 
order that these can show order of a uniform grade high one layer which aligns highly in order 
attachment **** orientation, therefore brings about high charge carrier movability especially in 
these liquid crystal phases with a known technique, an order attachment **** liquid crystal state 
can be highly fixed according to an in situ polymerization or bridge construction through the 
basis P, and a polymer film charge carrier mobile [ high ] and high which is thermal and 
mechanical and has chemical stability can be obtained. 

[0046]or [ inducing a liquid crystal phase action by carrying out copolymerization of a monomer 
which can be polymerized, oligomer, and polymer of this invention to meso gene nature or a liquid 
crystal monomer which is known from conventional technology and in which other 
polymerizations are possible ] — or reinforcing is possible. 

[0047]Therefore, other purposes of this invention including a compound in which one sort or two 
sorts or more of other polymerizations are possible to a basis and arbitration in which at least 
one polymerization is possible here, A monomer in which at least one sort of polymerizations of 
this invention are possible, oligomer and polymer, and/or a compound in which other 
polymerizations are possible are the liquid crystal materials containing a monomer, oligomer, or 
polymer of one sort or two sorts or more of this inventions which is meso gene nature or liquid 
crystallinity and which can be polymerized. 

[0048]Especially a desirable thing is a liquid crystal material which has pneumatic ******/or a 
smectic phase. Because of FET application, especially smectic material is preferred. Because of 
OLED application, especially pneumatic **** has a preferred smectic material. 
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[0049]Other viewpoints of this invention align macroscopically in a liquid crystal phase in uniform 
orientation, and are related with an anisotropy polymer film which has the charge transfer 
characteristic obtained from a liquid crystal material which was defined before fixing the state 
where orientation was polymerized, or constructed the bridge and carried out, and which can be 
polymerized. 

[0050]Other viewpoints of this invention are related with liquid crystal side chain polymer 
(SCLCP) obtained from a liquid crystal material which was defined above, and which can be 

polymerized by a polymerization or polymerization similar reaction. . Both R 5 , and Rboth [ one 
side or ] can polymerize, or especially a desirable thing is a reactant group. It is SCLCP obtained 
from a mixture containing one sort expressed with one sort or two sorts or more of monomers or 
the formulas II which are expressed with the formula II, or two sorts or more of such monomers, 
and which can be polymerized. 

[0051]. Other viewpoints of this invention are the bases on which both R 5 , and Rboth [ one side 
or ] can polymerize. It is related with SCLCP obtained from a liquid crystal mixture which was 
defined as one sort expressed with the formula II, or two sorts or more of monomers, or a front, 
and which can be polymerized by the copolymerization or polymerization similar reaction with 
meso gene nature or non-meso gene nature comonomer of one sort or two or more sorts of 
additions. 

[0052]a side chain liquid crystal polymer or a copolymer (SCLCP) in which a semi-conductive 
ingredient is located as a pendant group separated from a flexible main chain by aliphatic series 
spacer group provides a possibility of acquiring an order attachment **** thin film integrated 
circuit gestalt highly. This structure consists of a conjugate aromatic meso gene which a very 
near (typically <4A) pi-pi pile may produce and which crowded densely. This pile generates 
intermolecular charge transfer still more easily, and brings about high charge carrier movability. 
Since SCLCP can compound these easily before processing, next can process them from a 
solution, for example in an organic solvent, it is advantageous to specific application, when using 
SCLCP in a solution, and these are applied on the suitable surface, at such intermediate phase 
temperature which can bring about a large field, orientation of them can be highly carried out 
spontaneously in the case of an order attachment **** domain. 
[0053]Especially desirable things are the following formulas 111 -II 6. [Formula 20] 

R— l~D— CF=rCFH R 6 111 



( I O ^^F-~— C^F F 
L Jn 

R— |— D— CF=CF-j^D'— R 6 
R e — j— D— CF=C F— D'-j^- R 6 



R- 



-D— CF^CF — Ar — CF=CFH R 6 



-C F f 
Jn 



R 5 -|— D— CF=CF — Ar — CF— CF-j^-D' — R 6 



R— 



>— CF=CF — Ai CF=CF — D'-J^-R 6 



II2 



II3 



II4 



II5 



II6 



it is as in a formula and the following having defined D, D', and Ar in the formula I, and R 5 , R 6 , and 
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n are the monomers come out of and expressed, oligomers, and polymer which are as having 
defined the formula II. 

[0054]It is the following and a very desirable monomer of this invention especially in the formulas 
I1 1 — II 6, oligomer, and polymer are enumerated. About D= thiophenylene in the formula 1, these 
very desirable compounds are as follows. : [Formula 21] 




Ha 



lib 



lie 



lid 



lie 



llf 



[0055]About D= JICHIENO thiophenylene in the formula 2, these very desirable compounds are 
as follows. : [Formula 22] 
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Ilia 



lllb 



lite 



Hid 



[0056] 

[Formula 23] 

F F 




Hie 



[0057]About D= phenylene in the formula 3, these very desirable compounds are as follows. : 
[Formula 24] 
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IVa 



IVb 



tVc 



IVd 



IVe 



[0058]About D= full ORENIREN in the formula 4, these very desirable compounds are as follows. 
: [Formula 25] 




Va 



Vb 



Vc 



[0059] 
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[Formula 26] 




****(ing), i is 1 or 3 here. 

[0061 ]In these desirable formulas, R 5 and R 6 are alkyls which have preferably H, F, or 1-16 C 
atoms that are fluorinated arbitrarily. D' has the same meaning as D very preferably. R 3 and R 4 
have the same meaning as R 1 and R 2 preferably. Very preferably especially, in the compound 
expressed with the formula He, Hf, IVd, IVe, Vd, and Ve, R 3 has the same meaning as R 2 and R 4 
has the same meaning as R . 

[0062]Especially desirable aryl and a heteroaryl group, Are phenyl and further here one or two 
CH bases or more, It can be replaced by N, naphthalene, a thiophene, a thieno thiophene, a 
JICHIENO thiophene, a fluorene, and oxazol, and these all, or it is unsubstituted — L — 1 
substitution — or it can be many replaced and L here, It is alkyl, alkoxy ** alkyl carbonyl, or an 
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alkoxycarbonyl group which has halogen or 1-12 C atoms, and one piece or two H atoms or more 
can be replaced by F or CI here. Ar has very preferably one of the meanings which showed D 
and D'. 

[0063]In a formula shown in this specification, when one of R 1 - the R 6 is alkyl or an alkoxy 
group, i.e., an end CH 2 group is replaced by -O- this can be straight chain shape or a letter of 

branching. This is straight chain shape preferably, and have 2-8 carbon atoms, therefore 
preferably, For example, ethyl, propyl, butyl, pentyl, hexyl, heptyl, Octyl, ethoxy ** propoxy, 
butoxy, pentoxy, hexyloxy, They are heptoxy or octoxy and also methyl, nonyl, decyl, undecyl, 
dodecyl, tridecyl, tetradecyl, pentadecyl, NONOKISHI, DEKOKISHI, UNDEKOKISHI, 
DODEKOKISHI, TORIDEKOKISHI, or tetra DEKOKISHI. 

[0064] Oxa alkyl (that is, one CH 2 group is replaced by -O- here), Preferably, for example 

Straight-chain-shape 2-oxa propyl (= methoxymethyl), 2- (= ethoxymethyl) or 3-oxa butyl (=2- 
methoxy ethyl), 2- 3- or 4-oxa pentyl, 2- 3- 4- or 5-oxa hexyl, They are 2- 3-, 4- 5- or 6- 
oxa heptyl, 2-, 3-, 4-, 5-, 6- or 7-oxa octyl, 2-, 3-, 4-, 5-, 6-, 7-, 8-oxa nonyl or 2-, 3-, 4-, 5-, 
6- 7- 8- or 9-oxadecyl. 

[0065]Fluoro alkyl is CjF2j +1 (i among a formula) preferably, it is an integer of 1 15 especially 
— CF 3 and C, [ 2 F 5 and ] C 3 F 7 , C 4 F g , C^, C 6 F 13 , C 7 F 15 , or C 8 F 17 — it is C 6 F 13 very 
preferably. Halogen is F or CI preferably. 

[0066] A polymerization is possible or the reactant group P is CH 2 =CW 1 -COO preferably. - 
[Formula 28] 

o 

W 2 HC — CH- , W *>^(CH a ) r O- t 

CH 2 =CW 2 -(0) k1 - CH 3 -CH=CH-0-, HO-CW 2 W 3 -, HS-CW 2 W 3 -, HW 2 N-, HO-CW 2 W 3 -NH- 

CH^CW^CO-NH- CH 2 =CH-(COO) k1 -Phe-(0) k2 ~ It is chosen from Phe-CH=CH- HOOC-, 

OCN- and W 4 W 5 W 6 Si- and W 1 , Are H, CI, CN, phenyl, or 1-5 C atoms the alkyl which it has 
especially H, CI, or CH 3 , and W 2 and W 3 , Mutually, independently, are H or 1-5 C atoms the alkyl 

which it has especially methyl, ethyl, or n-propyl, and W 4 , W 5 , and W 6 , It is the oxa alkyl or oxa 
carbonyl alkyl which has CI and 1-5 C atoms independently mutually, Phe is 1,4-phenylene, and 
k 1 and k 2 are 0 or 1 independently mutually. 

[0067]Especially the desirable bases P are CH 2 =CH-COO- CH 2 =C(CH 3 )-COO-, CH 2 =CH- and 

CH 2 =CH-0. - It reaches. [Formula 29] 
o 

It comes out. Acrylate and an oxetane group are very preferred. Oxetane produces 
comparatively low contraction by polymerization (bridge construction), thereby, comparatively 
low stress generating in a film is obtained, and still higher maintenance and still fewer defects of 
order attachment are brought about. Oxetane bridge construction needs a positive ion nature 
initiator again, and, unlike a free radical initiator, this is inertness to oxygen. 
[0068]AII the bases known for this purpose by the person skilled in the art can be used about 
the spacer group Sp. Preferably, especially, the spacer group Sp is 1-12 C atoms 1-20 C atoms, 
the straight chain shape which it has, or a letter alkylene group of branching, and here, One or 
two CH 2 groups or more which do not adjoin, -O- -S-, -NH-, -N(CH 3 )-, -CO-, -It can be 

replaced by 0-CO-, -S-CO-, -0-COO-, -CO-S-, -CO-0-, -CH(halogen)-, -C(halogen) 2 , and - 

CH(CN)-, -CH=CH- -C**C- or the siloxane group. 

[0069]A typical spacer group, for example -(CH 2 ) - (CH 2 CH 2 0) - r -CH 2 CH 2 - - They are 
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CH 2 CH 2 -S-CH 2 CH 2 -, -CH 2 CH 2 -NH-CH 2 CH 2 - or -(SiR°R 00 -O) p - p is an integer of 2-12, r is 
an integer of 1-3, and R° and R 00 have a meaning shown in the formula I. 

[0070]A desirable spacer group, for example Ethylene, propylene, butylene, Pentylene, hexylene, 
heptylene, octylene, nonylene, decylene, They are undecylene, dodecylene, octadecylene, 
ethyleneoxy ethylene, methyleneoxybutylene, ethylene-thioethylene, ethylene-N-methylimino 
ethylene, 1 -methyl alkylene, ethenylene, propenylene, and butenylene. 

[007 1]A compound which has one or two basis P-Sp-X is still more preferred, and Sp and/or X 
are single bonds here, or [ that each of the basis P, the two spacer groups Sp, and the two bond 
groups X in which two polymerizations are possible is the same in the case of a compound which 
has two basis P-Sp-X ] — or it can differ. 

[0072]SCLCP obtained from a compound or a mixture of this invention by a polymerization or 
copolymerization has the main chain formed of the basis P in the formula II which can be 
polymerized. A monomer, oligomer, and polymer of this invention are compoundable like a known 
method or this. 
[0073] Formula III[Formula 30] 

*+D-CF-CF^ ,|, 

the desirable method of forming oligomer or polymer of this invention which D is as having 
defined the formula I among a formula, and m is an integer of >=2, is m>=3 preferably, and is 
5<=m<=5000 very preferably and which comes out and includes at least one repeating unit 
expressed — the formula IV [Formula 31] 
M—D— CF=CF— Hal IV 

D is as having defined the formula III among a formula, and M, it is Li, ZnHal', or MgHal' and Hal 
and Hal' includes processing CI or Br, and a solution that are CI preferably and that comes out 
and contains an organic metallic compound expressed by at least one sort of nickel, and/or a 
palladium catalyst independently mutually. 

[0074]Oligomer or polymer expressed with the formula HI is obtained by the reaction in a Hal 
substituent in a vinylene group as a result of processing by at least one sort of catalysts, 
desirable zerovalent nickel, and/or a palladium catalyst of an organic metallic compound 
expressed with the formula IV. High thru/or, very high REJIO regularity which has especially 
head-tail orientation is obtained. Each oligomer and polymer show improved high density density, 
the optimized fine structure, and high carrier movability. 

[0075]Very desirable catalysts are Pd(PtBu 3 ) 2 , Pd(PPh 3 ) 2 CI 2 , Pd(dppb) Cl 2 , and nickel(dppb) 

Cl 2 , and here, dppb is 1,4-bis(diphenylphospino)butane, and Ph is phenyl, and tBu is tert -butyl. 

However, other catalysts known for coupling of aryl (hetero) and/or an alkenyl group can be 
chosen again. In 0.1-10-mol %, especially 0.2-5~mol% of the range, 1 or two or more catalysts are 
used as compared with an organic metallic compound. 

[0076]Preferably, 0 ** - 120 ** react at temperature of 20 ** - 100 ** very preferably. 
Reaction time is usually 15 minutes - 36 hours. Desirable solvents of an organic metallic 
compound are an alkane and ether which can be halogenated and/or aromatic solvents, and 
these mixtures. Especially desirable solvents are a tetrahydrofuran, diethylether, and these 
mixtures. 

[0077] Performance of a reaction is not important in criticality to a pressure used. Usually, a 
reaction occurs in the usual pressure. Concentration of an organic metallic compound can be 
wide range, and can be changed. A range with preferred concentration is 0.05 - 0.5 mol/l. 
Recovery of output from a reaction solution is promoted by precipitate which it is into methanol, 
then a Soxhlet extraction. 

[0078]In a desirable mode of this method, it is the formula IV. [Formula 32] 
rVl — D—CF—CF — Hal IV 

the organic metallic compound which is as having defined M, D, and Hal above among a formula 
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and which is come out of and expressed — the formula V[Formula 33] 
H — D — CF— CF — Hal V 



D and Hal are formed among a formula by lithiation of a compound which is as having given the 
definition above and which is come out of and expressed. 

[0079]An important intermediate expressed with the formula V is also an object of this invention. 
M is ZnHal' or MgHal', and in being as Hal' having given the definition above, it obtains a 
compound which processes an obtained intermediate by ZnHal' 2 or MgHal' 2 , respectively, and is 

expressed with the formula IV by double decomposition here. Preferably, ZnHal' 2 is ZnCI 2 and 

MgHal' 2 is MgBr 2 . As for an obtained organic metallic compound, especially an organozinc 

compound, a side reaction with it decreases. [ low therefore reactivity and ] [ more nearly 
undesirable than an organolithium compound ] 

[0080]The lithiation itself is carried out by a reagent and a method containing a solvent and a 
reaction condition which are known by person skilled in the art. Suitable lithiation reagents are 
lithium diisopropylamide (LDA) and lithium tetramethylpiperidine (LiTMP), for example. Lithiation 
is carried out in low temperature, especially -120 ** - +20 **. 

[0081]Still more desirable one is a type VI about a compound expressed with the formula V. 
[Formula 34] 



the Grignard reagent or the organic lithium reagent which D is as having defined the formula V 
among a formula, and Hal" formed CI or Br, each Grignard reagent of the compound come out of 
and expressed that is Br preferably, or an organic lithium reagent, and was b obtained — the 
formula VII [Formula 35] 



Hal is a mode compounded by a method including making it react to the trifluoro halo ethylene 
which is as having defined the formula V and is CI preferably, and which is come out of and 
expressed among a formula. 

[0082] Formation of a Grignard reagent in the stage a or an organic lithium reagent is carried out 
by a reagent and a method containing a solvent and a reaction condition which are known by 
person skilled in the art. A reaction of after that with trifluoro halo ethylene expressed with the 
formula VII of a Grignard reagent in the stage b is carried out in advantageously same reaction 
solution. 

[0083]A mole ratio of Grignard reagent versus trifluoro halo ethylene is within the limits of about 
0.8:1 to 1.3:1 preferably, and is especially about 1:1. a desirable temperature requirement for a 
reaction in the stage b -120 ** - +20 ** are -80 ** - 0 ** especially. 

[0084]In a very desirable mode of an important intermediate expressed with the method, mode, 
and formula V, D is the formula 1 . [Formula 36] 



R 1 and R 2 are as having defined the formula I among a formula, - the [ the Grignard reagent of 
said mode carried out or an organic lithium reagent, and / - ] — it is substitution thiophenylene 
which is the organic metallic compound and nonresponsiveness which are expressed with the 
formula IV in the main methods of the lithiation reagent in the desirable mode of one, and - this 
invention and which is come out of and expressed. 

[0085]D shows in illustration a method of this invention which is thiophenylene expressed with 
the formula 1 and containing a desirable mode in the graph 1 , and indicates it below. 
Graph 1 : [Formula 37] 



H— D— Hal" 





1 
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Br a) Mg/n-BuLi 



V1.1 



CI 



>=< 

F F 




^ F Pd(0)3:*:«.Ni{0) 




111.1 

[0086]Composition of 2-bromo-3-alkyl thiophene VI. 1 is reported, and it is easily available from 
bromination of 3-aIkyl thiophene in [reference 15 reference, for example, this,]. VI. The important 
intermediate V.1 is obtained by formation of the Grignard reagent of 1, or an organic lithium 
reagent, and a reaction with the chlorotrifluoroethylene in low temperature. In low temperature, 
the lithiation by LDA or LiTMP sets and takes place at least to 5- chiefly, a reaction [ in / in the 
case of warming / in processing of zerovalent nickel or this intermediate in a palladium catalyst / 
VCM/PVC ] — REJIO — regular polymer is generated. A desirable catalyst contains Pd(dppb) 
Cl 2 , nickel(dppb) Cl 2 , Pd(PPh 3 ) 2 CI 2 , and Pd(PtBu 3 ) 2 . Other strange methods include carrying 

out double decomposition of the organic lithium intermediate V.1 by ZnCI 2 or MgBr 2 , and forming 

each organic zinc or an organic magnesium reagent. Again, formation of polymer takes place, 

after adding nickel or a palladium catalyst to organic metallic compound IV. 1. 

[0087]In the graph 2, oligomer and polymer III.1 can be obtained by SUTIRE coupling with a 

screw organicity tin reagent (10) of a substitution 2,5-dibromothiophene (9) [refer to reference 

11]. 

Graph 2 : [Formu)a 38] 



Pd(PPh 3 ) 4 




SnBu, f 

>=< 




111.1 



F SnBu 3 
10 



[0088]The desirable synthetic pathway which generates co-oligomer and the copolymer of this 
invention is shown in the following reaction graphs, and is indicated below. 
Graph 3 : [Formula 39] 
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[0090]In vinyl nature chlorine, the important intermediate V.1 is lithiated by processing with n- or 
sec-butyl lithium (BuLi) in low temperature, and forms organic lithium. A corresponding Grignard 
reagent can also be prepared by processing with a magnesium metal. By processing by obtained 
chloridation tributyltin or trimethyl borate of an organic metallic compound, organic tin or a boric 
acid (boronic acid) intermediate (1 1) is obtained. It is both a stable compound which can isolate 
with the usual technique. The important intermediate 12 is obtained by SUTIRE coupling with 
iodination aryl of an organotin compound, or Suzuki coupling with iodination aryl of boric acid. 
This is polymerized by the same procedure as the above, and oligomer or the polymer 13 is 
obtained. 

Graph 4 : [Formula 41] 




NBS 

DMF 



16 

[0091] 

[Formula 42] 
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15 




/NKcodVPPhg 
3;*: fit 
MeMgBr 
Ni(dppe)CI 2 




17 

[0092]The bis(thienyl)aryi compound 15 is obtained by SUTIRE or Suzuki coupling with the diiodo 
aryl or the dibromo aryl unit 2-Eq of 11. Direct polymerization of this can be carried out by 
processing with ferric chloride. Or bromination of the thiophene core under existence of a double 
bond can be attained in dimethylformamide (DMF) by N-bromine succinimide (NBS) again [refer 
to reference 11]. The polymerization of the obtained intermediate 16 Next, bis(1,5-cyclo- 
octadiene)nickeI, nickel(COD) 2 , (Yamamoto coupling), or 1 Eq of methylmagnesiumbromide, It 

happens by processing under a nickel catalyst, for example, existence of 1 ,2— bis 
(diphenylphospino)ethane-nickel (II) dichloride nickel(dppe) Cl 2 , and [reference 16 reference] 

therefore oligomer, or the polymer 1 7 is obtained. 

[0093]When it is other meanings of D in the subordinate types 2, 3, and 4, and 2,5-2 substitution 
1 ,4-phenylene [ in / in especially D / the subordinate type 3 ], it not only may correspond, but 
[ when a reaction graph which was shown above and including a statement is / D / a 
thiophenylene group, ] it may correspond. 

[0094]Other viewpoints of this invention are related with both a compound of this invention, 
oxidizing form voice of material, and reduced-form voice. An ionicity gestalt which has high 
conductivity and which was delocalized highly forms an electronic loss or as a result of 
acquisition. This may be produced when exposed to a common dopant. A suitable dopant and a 
doping method are EP 0, for example. 528 It is known by person skilled in the art from 662, US 
5,198,153, or W096/21659. 

[0095]A doping process means forming an ionicity center in material which processes a 
semiconductor material in an oxidation-reduction reaction with an oxidizer or a reducing agent, 
and originates in a dopant in which matched-pairs ion is used typically and which carried out 
derealization. For example a suitable doping method is exposed to a doping steam in 
atmospheric pressure or decompression, is electrochemically doped in a solution containing a 
dopant, is contacted to a semiconductor material which should diffuse a dopant thermally, and 
includes carrying out the ion implantation of the dopant into a semiconductor material. 
[0096]When an electron is used as a carrier, a suitable dopant, for example, halogen (for example, 
I — it 2 (ing) and Cl- 2 (ing), Ba~ 2 (ing) and) ICI, ICI 3 , IBr and IF, Lewis acid. (For example, PF- 5 , and 

it AsF~ 5 , SbF- 5 , and) BF 3 , BCI 3 , SbCI 5 , BBr 3 , and S0 3 , proton acid, organic acid, or amino acid 
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(for example, HF — it HCI(ing) and HNO- 3 (ing) and) H 2 S0 4 , HCI0 4 , FS0 3 H, and CISO3H, 
Transition metal compound (for example, FeCI- 3 , and it FeOCI(s), Fe(CIO- 4 )~ 3 , and) Fe(4- 
CH 3 G 6 H 4 S0 3 ) 3 , TiCI 4 , ZrCI 4 , HfCI 4 , NbF 5 , NbCI 5 , TaCI 5 , MoF 5 , MoCI 5 , WF 5 , WCI 6 , UF 6 , and LnCI 3 
(here) Ln is a certain negative ion (for example, I 3 ~ CP, Br", D at a lanthanoids. HS0 4 ~ S0 4 2 " 
N0 3 ~ CI0 4 ", BF 4 ", PF 6 ", It is AsF 6 ~, SbF 6 ~\ FeCI 4 ~ Fe(CN) 6 3 ~ and negative ion of various 
sulfonic acid, for example, aryl S0 3 ~. 

[0097]When an electron hole is used as a carrier, an example of a dopant, a positive ion (for 
example, H + , Li + , Na 4 ", and K + .) Rb 4 " and Cs + , and an alkaline metal (for example, Li and Na.) K, Rb 
and Cs, alkaline-earth metals (for example, Ca, Sr, and Ba), 0 2 , XeOF 4 (SbF(N0 2 + ) 6 "), (N0 2 + ) 

(BF(N0 2 + ) 4 ") (SbCI 6 "). AgCI0 4 , H 2 IrCI 6 , La(N0 3 ) 3 and6H 2 0, FS0 2 OOS0 2 F, Eu, acetylcholine, 

R 4 N + (R), They are certain R 4 P + (R is an alkyl group), RgAs + (R is an alkyl group), and R 3 S + (R is 
an alkyl group) in an alkyl group. 

[0098]An electric charge pouring layer and an ITO flattening layer, [ in / for a compound of this 
invention, and a conductive gestalt of material / application, for example, organic light emitting 
diode application, ] A flat-panel display and a film for touch screens, It can use as organicity 
"metal" in an antistatic film, a printed conductive substrate, a pattern in electronic application or 
TORAKUTO (tract), for example, a printed-circuit board, and a capacitor (however, not limited to 
these). 

[0099]A monomer, oligomer, and polymer of this invention containing one or two basis P-Sp-X or 
more can be made to polymerize or copolymerize via a compound in which other polymerizations 
are possible, and the basis P which can be polymerized. This is preferably carried out by the in 
situ polymerization of a layer with which material under manufacture of an electronic or optical 
device containing a semiconductor material of this invention was covered. In the case of a liquid 
crystal material, these align into a homeotropic orientation in these liquid crystal states 
preferably before a polymerization, and a conjugate pi electron system intersects perpendicularly 
towards charge transfer here. It becomes certain that energy required to follow, next move 
[ intermolecular distance becomes the minimum, and ] an electric charge between molecules by 
this becomes the minimum. 

[0100]Next, a bridge is polymerized or constructed over a molecule and uniform orientation of a 
liquid crystal state is fixed. Alignment and hardening are carried out in a liquid crystal phase or 
an intermediate phase of material. This technique is known in this technical field, and is indicated 
as a general thing to D.J. Broer, et al., Angew.Makromol. Chem. 183 (1990), and 45-66, for 
example. 

[0101]Application of shearing of material under processing of a substrate which covers material, 
and covering, or after covering, a magnetic field to covered material, or an electric field, or 
addition to a liquid crystal material of a surface activity compound can attain alignment of a 
liquid crystal material, for example. A general view of the alignment technique by I. Sage, for 
example "Thermotropic Liquid Crystals", G. By the inside of a volume on W. Gray, John Wiley & 
Sons, 1987, and 75 -77 pages, T. Uchida, and H. Seki. It is shown in a volume "LiquidCrystals - 
Applications and UsesVol. 3" and on B. Bahadur, World Scientific Publishing, Singapore 1992, and 
1 -63 pages. A general view of alignment material and a technique is shown by J. Cognard, Mol. 
Cryst. Liq. Cryst. 78, Supplement 1 (1981), and 1 - 77 pages. 

[0102]A polymerization takes place by exposure to heat or chemical rays. Chemical rays mean 
an exposure with an exposure or a high energy particle in an exposure by light, for example, UV 
light, IR light, or visible light, X-rays, or a gamma ray, for example, ion, and an electron. 
Preferably, a polymerization is carried out by UV irradiation in unabsorbent wavelength. As a 
source for chemical rays, a set of a single UV lamp or a UV lamp can be used, for example. Cure 
time can be decreased if a high lamp output is used. Other possible sources for chemical rays 
are laser, for example, UV laser, IR laser, or a visible laser. 
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[0103]A polymerization is preferably performed under existence of an initiator in which 
absorption is shown in wavelength of chemical rays. For example, when polymerizing with UV 
light, a photoinitiator which generates a free radical or ion which decomposes under UV 
irradiation and starts a polymerization reaction can be used. When stiffening material which has 
vinyl, epoxide, and an oxetane group using a radical photoinitiator preferably when stiffening 
material which has acrylate or a methacrylate group, and which can be polymerized and which 
can be polymerized, a positive ion system photoinitiator is used preferably. It is possible to 
decompose, when heated, and to use a polymerization initiator which generates a free radical or 
ion which starts a polymerization. Aga cure (Irgacure)651 which can be obtained in a commercial 
scene, the Aga cure 184, DAROKYUA(Darocure)1 1 73, or DAROKYUA 4205 being used from Ciba 
Geigy AG all, and as a photoinitiator for a radical polymerization, for example, On the other hand, 
in the case of positive ion nature photopolymerization, UVI6974 (Union Carbide) which can be 
obtained in a commercial scene can be used. 

[01 04] Material which can polymerize An ingredient in which everything but one sort or two sorts 
or more is still more preferred, For example, a catalyst, a sensitizer, stabilizer, inhibitor, a chain 
transfer agent, a couple reaction monomer, A surface activity compound, lubricant, a wetting 
agent, a dispersing agent, a canal agent (hydrophobing agent), adhesives, a flow improving agent, 
a defoaming agent, a deaeration agent, a diluent, reactive diluent, an adjuvant, colorant, a color, 
or paints can be included. 

[0105]Copolymerization of a monomer, oligomer, and polymer containing one or two basis P-Sp- 
X or more can be carried out to a meso gene nature compound which can polymerize again, and, 
in the case of meso gene nature material which induces a liquid crystal phase action or is 
expressed with the formula I, they can reinforce this. A meso gene nature compound which is 
suitable as comonomer and which can be polymerized is known in conventional technology, for 
example, is indicated by W093/22397;EP 0,261, 71 2;DE 195, 04, 224;W095/22586, and 
WO97/00600. 

[0106]SCLCP can be manufactured from a compound or a mixture of this invention which can be 
polymerized with the method or the conventional polymerization technique which includes radical 
character, negative ion nature or a positive ion sex linkage polymerization, a polyaddition, or a 
polycondensation, for example in which it is known by person skilled in the art. A polymerization 
can be performed as a polymerization in a solution, or a polymerization of in situ **, for example, 
without needing covering and preliminary alignment. It is possible to form SCLCP by carrying out 
the graft of the compound of this invention to isotropic one or anisotropy polymer backbone 
which is suitable reactant groups or these mixtures, and was beforehand compounded in a 
polymerization similar reaction. 

[01 07] For example, a compound which has terminal hydroxyl groups can be combined with 
polymer backbone which has side carboxylic acid or an ester group, A compound which has an 
end isocyanate group can be added to a main chain which has a hydroxyl group of isolation, and 
a compound which has end vinyl or a vinyloxy group can be added to a polysiloxane main chain 
which has a Si-H group, for example. It is possible to form SCLCP by a copolymerization or 
polymerization similar reaction from a compound of this invention with the conventional meso 
gene nature or non-meso gene nature comonomer. Suitable comonomer is known by person 
skilled in the art. A polymerization defined as reactivity or a basis which can be polymerized 
which can undergo a desired polymer formation reaction, for example, before, in principle is 
possible, or it is possible to use all the conventional comonomers which support the reactant 
group P and which are known in the industry. 

[0108]Typical meso gene nature comonomer is stated to W093/22397;EP 0,261,71 2;DE 195, 04, 
224;W095/22586, and WO97/00600, for example. Diacrylate or alkyl mono- **** alkyl mono- 
**** in which typical non-meso gene nature comonomer has an alkyl group which has 1-20 C 
atoms, for example Dimethacrylate, For example, they are methyl acrylate or methyl 
methacrylate, trimethyl propane trimethacrylate, or pentaerythritol tetraacrylate. 
[0109]Especially oligomer and polymer of this invention show the advantageous meltable 
characteristic which makes possible a manufacturing method which used a solution of these 
compounds. Therefore, a film containing a layer and a tunic can be produced with the low cost 
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production technique, for example, spin coating. A suitable solvent or a solvent mixture contains 
an alkane and/or aromatic compounds, especially these fluorination derivatives. A desirable 
solvent is one sort or a mixture included two or more sorts about propylene glycol monoethyl 
acetate, methoxy propanol, ethyl lactate, cyclohexanone, cyclopropanone, and these solvents. 
[01 10]A monomer, oligomer, and polymer of this invention, It is useful to electro photography 
application and other semiconductor applications as optical electrification or a sensor material as 
charge transfer material [ electronic / optical and / and / in / as a semiconductor material / 
especially / a field effect transistor (FET) ]. Such FET that has arranged an organic semi- 
conductive material as a film between a gate dielectric, a drain, and a source electrode is 
generally known, for example from US5,892,244, WO00/79617, and US5,998,804. The references 
1 and 3 and ten references. The meltable characteristic of such materials of this invention is 
made into obedient nature to solution processing, therefore is the low cost by techniques, such 
as covering to a reel from a reel, and manufacture of high capacity is possible for it. 
[01 1 1]Therefore, desirable applications of these FET are an integrated circuit, a TFT display, and 
security application, for example. Other devices which have a field effect transistor and semi- 
conductive material in security application, A transistor or a diode For example, negotiable 
securities, for example, a bank draft, All the products which have a credit card or an ID card, ID 
document of a country, a license, or a monetary value, for example, a stamp, a ticket, a stock 
certificate, a check, etc. can be proved, and it can use for ID card or security marking for 
preventing forgery. 

[0112]Or a monomer, oligomer, and polymer of this invention can be used as a back light of a 
liquid crystal display again in an organic light-emitting device or a diode (OLED), for example, 
display application. General OLED is realized using multilayer structure. A luminous layer is 
generally inserted between one or two electronic transitions or more, and/or the electron hole 
moving bed. By impressing voltage, it moves in the direction of a luminous layer in an electron 
and an electron hole as a charge carrier, and luminescence of excitation and a RUMOFOA 
(lumophor) unit which follows and is included in a luminous layer is acquired by these 
recombination here. 

[01 13]In one, or two charge transfer layers and/or luminous layers or more, a compound, 
material, and a film of this invention can be used corresponding to the electric and/or optical 
characteristic of these. These use within a luminous layer is especially advantageous, when a 
compound, material, and a film of this invention show the these the very thing 
electroluminescent characteristic or contain an electroluminescent group or a compound. 
Selection of a suitable monomer for using in OLED, oligomer and a polymer compound, or 
material, characterization, and processing are known by person skilled in the art as a general 
thing. For example, refer to literature quoted Meerholz, Synthetic Materials, 111-112, 2000, 31- 
34, Alcala, J. Appl. Phys., 88, 2000, 7124-7128, and here. 

[01 14]In other use, what shows a compound, material or a film, especially the photograph 
luminescent characteristic of this invention, For example, EP 0 889 It can use as a material of a 
light source of a display device indicated by 350A1 or C. Weder et al., Science, 279, 1998, and 
835-837. 

[01 15]Other viewpoints of this invention Therefore, one sort or two sorts or more of monomers 
of this invention, . Oligomer or polymer is arbitrarily included with these doped gestalten. In a 
back light of the semi-conductive parts, for example, FET, OLED application, for example, an 
electroluminescent display, or a liquid crystal display, optical electrification, or a sensor device, 
As an electrode material in a cell, it is for electro photography type application as a 
photoconductor. 

[01 1 6] Reference : [External Character 1] 
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[0117] 

[Example] Example 1 2 -(2 -chloro-1 ,2-difluorovinyl)-3-hexylthiophene (V. 1, R 1 =H, R 2 = hexyl) 
In the three dry head flask under nitrogen, n-BuLi (the inside 1.6M of hexane, 15 ml) was diluted 
with the desiccation THF (30 ml), and it cooled at -78 **. The bromo-3-hexylthiophene (5.0 g, 
0.02 mol) was dropped over 1 5 minutes. The reaction was stirred at -78 ** for 2 hours. 
Chlorotrifluoroethylene (15 ml, excessive amount) was liquefied in another flask, and it ****(ed) 
at -42 **. The reaction was stirred at -42 ** [ solution / of a thiophene / via cannula / for 30 
minutes ] for 4 hours. The reaction was warmed to RT and ****(ed) for further 14 hours. 
[0118]The reaction stop was carried out by saturated ammonium chloride, and the reaction was 
extracted by THF (3x50 ml). With the salt solution, the mixed organic substance was washed, and 
was dried and (Na 2 S0 4 ) filtered, it condensed under decompression, and the yellow oil (4.70g) 

was obtained. The filtration which lets silica (eluate: gasoline) pass refined this further, and the 
2-(2 -chloro-1,2-difluorovinyl)-3-hexylthiophene (4.50 g, 85%) was obtained as a mixture (1:4) of 

cis- one/trans isomer. Purity (HPLC) = 96%. MS (EI) 264 (d, M + ). 2.6 g of output was acquired by 

distillation (O.lmbar, 70-71 **) in the advanced vacuum which lets the packed column which has 

a reflux ratio head pass. Purity (HPLC) > 99%. The predicted signal became clear by 19 F NMR, 

and 1 H and 13 C NMR became complicated by existence of cis- one/trans isomer. 

[01 1 9] Example 25 -(2 -chloro-1 ,2-difluorovinyl)-3-hexylthiophene (V. 1, R 1 = hexyl, R 2 =H) 

The solution which dissolved 3-hexylthiophene (30 g, 0.179 mol) in anhydrous gasoline (40-60 **, 

100 ml) was cooled at -10 **, and diisopropylamine (18.1 g, 0.179 mol newly distilled) and TMEDA 

(33 g, 0.28 mol) were added. n-BuLi (the inside 1.6M of hexane, 113 ml, 0.18 mol) was dropped 

over 30 minutes in -10 **. The solution was warmed at 0 ** over 1 hour, and then was added to 

the solution of chlorotrifluoroethylene at -78 ** via cannula. 

[0120]The reaction was warmed over 2 hours to RT, and was ****(ed) for further 16 hours. The 
reaction stop was carried out by saturated ammonium chloride, and the reaction was extracted 
by THF (3x50 ml). With the salt solution, the mixed organic substance was washed, and was dried 
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and (Na 2 S0 4 ) filtered, it condensed under decompression, and the yellow oil (47g) was obtained. 

13.0 g of output was acquired by distillation (O.lmbar, 70-71 **) in the advanced vacuum which 
lets the packed column which has a reflux ratio head pass. Purity (HPLC) > 99%. MS (EI) 264 (d, 
M + ). The predicted signal became clear by 19 F NMR, and 1 H and 13 C NMR became complicated 
by existence of cis- one/trans isomer. 

[0121]an example 3 poly (difluorovinyl)-3-hexy!thiophene — n-BuLi (the inside 1.56M of hexane, 
1.9 ml, 9.98mmol) was added to the solution which dissolved the newly distilled diisopropylamine 
(0.23 g, 3.1 1mmol) in the desiccation THF at 0 ** under nitrogen. The solution was stirred at 0 
** for 10 minutes, and then it cooled at -78 **. The 2-(2 -chloro-1 ,2-difluorovinyl)-3- 
hexylthiophene (0.75 g, 2.83mmol) was dropped, and the reaction was ****(ed) at -78 ** for 4 
hours. The solution which dissolved ZnCI 2 in diethylether (1M, 3.1 ml, 3.1mmol) was added, and 

the reaction was ****(ed) for further 1 hour. 

[0122]In another SHURENKU flask, the solution which dissolved 1,4-bis(diphenyiphospino)butane 
(55.6 mg, 0.13mmo!) and tris (benzylideneacetone) JIPARAJIUMU (59.7 mg, 0.065mmol) in 
anhydrous NMP (5 ml) was prepared. The organozinc reagent was transported with cannula into 
the SHURENKU flask, and the mixture was heated over 18 hours at 100 **. The reaction was 
cooled and the sediment obtained by pouring in into methanol was filtered. Methanol washed this 
and the poly (difluorovinyl)-3-hexylthiophene (0.11 g, 16%) was obtained. Mn=1900 and Mw=9600 
are shown by gel permeation chromatography. 



[Translation done.] 
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